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Golf is a sport played by over 60 million people in over two-thirds of countries worldwide.  
This thesis contributes knowledge regarding what is known about golf and health, and what 
can be advised to maximise health benefits, and minimise the health dis-benefits of golf, and 
assesses the impact of this knowledge for the golf industry and policy makers.  The first 
chapter describes the scientifically well-established longevity, physical and mental health 
benefits of regular physical activity, and provides background information on golf.  Following 
this introductory chapter, this thesis first identifies, and then addresses some critical gaps in 
the literature on the associations between golf and health. 
 
The second chapter of the thesis presents a scoping review assessing the relationships 
between golf and health. Three hundred and one studies met inclusion criteria for the 
scoping review. The studies showed that golf can provide moderate intensity physical activity 
and is associated with health benefits that include improved cardiovascular, respiratory and 
metabolic profiles, and improved wellness. There is limited evidence relating to mental 
health, while regarding longevity there was some evidence for benefits of golf, but more 
robust studies are required.  No measures of physical activity obtained by golf spectators 
had been reported.   
 
The third chapter of the thesis addresses one of the evidence gaps identified by the scoping 
review, this is the area with least existing evidence, and relates to physical activity (PA) 
obtained by spectators. An initial cross-sectional study of n=339 spectators at a 4-day 2016 
UK golf tournament used pedometers and surveys to investigate PA behaviours and 
attitudes. Findings highlighted that obtaining exercise/PA can be a motivator to attend, and 
that spectators can engage in health-enhancing physical activity (HEPA) while at the event 
with 82.9% obtaining the recommended daily step count while spectating.  A follow up study 
of n=135 spectators who responded to an online questionnaire three months post 
intervention showed that a 40.4% of spectators do self-report an increase in PA during the 
3 months post intervention at a golf tournament. These are important findings as golf 
spectating has high global participation and potential for impact is therefore high. However, it 
is not yet clear if the results from these two novel studies are generalisable.  
 
Having conducted the scoping review, I identified the absence of coherent scientific advice 
to/for players, the golf industry, and policy makers. I aimed to address this in the fourth chapter 
of the thesis and describe the modified Delphi methods used to engage leaders at the 
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intersection of health, sport, policy and golf to build a cross-sectoral consensus statement 
relating to golf and health.  Consensus findings, and their implications for players, the golf 
industry and facilities and policy makers are described. 
Measuring the uptake, use and impact of research is imperative to demonstrate value to 
funders and employers, and to highlight and support further knowledge translation and 
decision-making efforts. The fifth chapter provides a novel Research Impact tool and utilises 
the established Research Contribution Framework to explore and explain the uptake, use 
and impact of the studies in this thesis.  There is clear evidence that the work contained in 
this thesis has had wide uptake and use.   
 
Chapter 6 provides discussion of the thesis overall, analysing key findings, reflecting on 
strengths and weaknesses of the work, and making recommendations for policy, practice 
and future research.  This thesis has assessed current knowledge regarding golf and health, 
conducted original research to address knowledge gaps, provided guidance to key 
stakeholders, and evaluated the uptake, use and impact of our work.   The best available 
evidence highlights physical health, well-being and probable longevity benefits for golf 
participants. Health enhancing physical activity can also be achieved by spectators at 
professional golf tournaments.  There is evidence of strong uptake and use of the research 
in this thesis. If practical recommendations contained in this thesis to i) golfers and potential 
golfers ii) the golf industry and facilities iii) policy makers iv) the scientific community, are 



























Golf is a sport played by over 60 million people in over two thirds of countries worldwide. 
This work explores the relationships between golf and health. 
 
The first chapter describes the health benefits of physical activity, including longer length of 
life, and overall improved physical and mental health. A study pulling together the available 
evidence (scoping review) in the second chapter outlines what we know about golf and 
health. Golf enables players to be physically active.  This activity may have benefits for the 
heart, lungs and help reduce cholesterol.  A number of the studies suggested golf can 
improve well-being. Priority areas for further study are described including assessing 
physical activity obtained by spectators at events.  
 
The thesis then explored if those watching golf could gain physical activity and therefore 
health benefits. We assessed whether spectators at golf tournaments can benefit their health 
while at the event. Spectators gained on average over 11,000 steps, and of those surveyed 
three months later, some described being more active in day to day life.  
The overall results of the thesis showed that the links between golf and health are important 
in helping people become and stay healthy.  The thesis explored taking this knowledge and 
sharing it with the players, the golf industry and decision makers on how to maximise health 
benefits of golf and minimise any risks of golf. In chapter four I describe how an International 
Consensus (agreement) on Golf and Health was reached. 
I then assess whether the science in this thesis is being used and is making a difference in 
chapter five. There is clear evidence that the golf industry, national governments and golfers 
are using this work.  The thesis findings will provide a basis for future research and initiatives 
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Figure 1 (below) shows a timeline highlighting work on each study and on other activities. 
The scoping review commenced after planning meetings with the research team and 
relevant stakeholders. As the knowledge gap on spectator health emerged, the golf 
spectator studies were commenced to address this. With golfers and golf industry leaders 
seeking practical actions they could undertake regarding golf and health, a rigorously 
conducted consensus on golf and health helped achieve this.  I then evaluated the uptake, 
use and impact of these prior studies.  
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Chapter one: Overview, research background and definition of concepts 
 
1.1 The rationale, vision and objectives of the thesis 
1.1.1 Rationale for the thesis 
Increasing physical activity (PA) is a major priority both nationally in Scotland (Burns & 
Murray, 2014; The Scottish Government, 2018), and internationally (World Health 
Organisation, 2014, 2019). “Sports systems and programs that promote ‘sport for all’ and 
encourage participation across the life span” is noted as one of the best investments for 
physical activity (Global Advocacy for Physical Activity, 2012). 
 
Golf is a sport played by over 60 million people across the life span in over 2/3rds of 
countries worldwide (The R&A, 2015). Golf has the potential to be one of the key sporting 
activities to contribute to increasing physical activity. However, given current global levels of 
inactivity (Guthold, Stevens, Riley & Bull, 2018) and the low relative contribution of sport to 
overall PA levels (Strain, 2018) it is clear that more learning and understanding of how to 
utilise and implement golf for health is needed. 
 
At a personal/professional level, having worked in the physical activity field both in national 
policy (Scottish Government- Physical Activity Champion) and voluntary sector (Ramblers 
Scotland- President), and having a working interest in golf, from 2013 onwards I began to be 
asked questions regarding golf by golfers, and by colleagues in public health including the 
then Chief Medical Officer for Scotland Sir Harry Burns. Specifically, these questions often 
focussed on the potential health benefits and dis-benefits of golf to people and populations.   
 
On conducting a brief literature search in 2014, it was evident that there was an evidence 
gap regarding the associations between golf and health.  Having commenced the work for 
this thesis in 2015, initial searches of SportDiscus and Google Scholar identified systematic 
reviews evaluating evidence for health benefits of specific sports, finding evidence of health 
benefits for cycling, running and football (Oja et al., 2011, 2015). These studies suggest 
ongoing research and evaluation of other sports’ contribution to health is needed. This initial 
search identified relevant reviews, each of which covered a narrow area in the subject of golf 
and health (Cabri, Sousa, Kots & Barreiros, 2009; McHardy, Pollard & Luo, 2006; Theriault & 
Lachance,1998) namely musculoskeletal injuries.  These conclude that lumbar spine, and 
elbow injuries are frequent amongst amateur golfers, while hand and wrist injuries and 
lumbar/ cervical region injuries are common amongst professional players, with overall 
incidence of injury moderate (Cabri et al., 2009).  One review looked at broad health benefits 
of golf but did not provide any detail of methods utilised nor made any available when email 
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contact was attempted, with a potentially high risk of bias (Walker Research Group, 2011).  
Therefore, robust and in depth reviewing the evidence on the topic of golf and health was 
required. 
 
1.1.2 Thesis Vision and Objectives 
Based on the preliminary/ formative work for the thesis, the vision for this thesis was to 
contribute new knowledge regarding what is known about golf and health, which in turn can 
contribute to improved population health.  
 
To achieve this vision, my objectives were to:  
a) Conduct a systematically conducted scoping review of the literature 
b) Conduct original research to address identified knowledge gaps (this included cross-
sectional survey, and a Delphi study). 
c) Provide guidance to  
i) Golfers/ potential golfers 
ii) The golf industry/ facilities 
iii) The scientific community 
iv) Policy/ decision makers 
d) Evaluate the uptake, use and impact of the research conducted. 
 
The vision, and objectives of this thesis are shown in Figure 2 below. 
 




 In 1946 the World Health Organisation defined health as “a state of complete physical, 
mental and social well-being and not merely the absence of disease or infirmity” (World 
Health Organisation, 1946). However the last 20 years has seen a shift in understanding of 
the concept and the premises of health, moving from an idea of absence of disease to a 
wider appreciation of wellness, and an incorporation of the ability of people and populations 
to respond to physical, social and emotional challenges by adapting and self-managing 
(Huber et al., 2011; Leonardi, 2018).  
 
The concept of health has also extended from a clear focus on human health to a planetary 
health model recognising the interconnections which human, ecosystem and environmental 
health have.  Health is influenced by a range of individual behaviours and characteristics, 
and the physical, social, and economic environment that people are subject to, while 


























1.3  Physical activity and health 
1.3.1 What is physical activity?  
The World Health Organisation (WHO) define physical activity as “any bodily movement 
produced by skeletal muscles that requires energy expenditure (World Health Organisation, 
2010), a definition used unmodified in this thesis.   The most recent UK Physical Activity 
Guidelines (Department of Health and Social Care, 2019) provide advice across a range of 
PA modalities namely 
i) Moderate-and-vigorous intensity physical activity (MVPA)  
ii) Minimisation of sedentary behaviour 
iii) Muscle strengthening PA, and 
iv) In older adults (65+ years) balance and co-ordination activities 
 
1.3.2 Why does physical activity matter? 
Regular physical activity has comprehensive health benefits for people of all ages, genders, 
geographical, cultural and socio-economic backgrounds (Department of Health and Social 
Care, 2019; Donaldson, 2004; United States Department of Health and Human Services, 
2018; World Health Organisation, 2010).  These benefits include decreased rates of 
premature mortality (Arem et al., 2015; Lee et al., 2012, Lim et al., 2012;), reduced incidence 
of breast and bowel cancer (Lee et al., 2012), risk of depression (Mammen et al., 2013; 
Schunch et al., 2016) and lower risk of dementia (Livingston et al., 2017).  Improvements are 
also seen in cardio-metabolic health (LaMonte et al., 2017; Lee et al., 2012; Murtagh, 
Boreham, Nevill , Hare, Murphy, 2005,) brain health and function (Halloway, Wilbur, 
Schoeny & Arfanakis, 2016; Larson et al., 2006; Smith et al., 2017; Sofi et al., 2011). 
 
Regular physical activity can deliver cost savings for local, national, and international policy 
makers providing health, well-being and productivity benefits (Bull et al., 2010; Lee et al., 
2012; Kohl et al., 2012; World Health Organisation, 2019).  These benefits can benefit 
individuals across their life-span, but also provide benefits to populations.     
The World Health Organisation detail that policy action aimed at increasing physical activity 
can contribute towards attaining 13 of the 17 United Nations Sustainable Development 
Goals set for 2030 (Foster, Shilton, Westerman, Varney, & Bull, 2018; United Nations, 2015; 
World Health Organisation, 2019).   
 
Evidence for the benefits of physical activity has been consistent and growing since being 
described as a “best buy” for public health since the mid-1990s (Morris, 1994). 
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Some forms of PA such as walking have multiple benefits not only for physical and mental 
health of the individual but for the health of the planet.  The World Health Organisation 
director for Non-Communicable Diseases Prof Fiona Bull recently detailed that increasing 
physical activity and specifically activities that include walking could be considered a best 
buy not only for people, but for planetary health (Bull and Hardman, 2018).  
 
1.3.3 Global prevalence of physical inactivity  
Worldwide pooled analysis data including 1.9 million participants in 168 countries showed 
global age-standardised prevalence of insufficient PA to be 27.5% when incorporating 2001-
2016 data (Guthold et al., 2018). There are significant variations in physical activity level 
dependent on age, gender, socio-economic status, ethnicity, geography, and disability 
(Guthold et al., 2018; Hallal et al., 2012a, World Health Organisation, 2013, 2019).   PA was 
defined as “not doing at least 150 mins of moderate-intensity or 75 mins of vigorous-intensity 
physical activity per week, or any equivalent combination of the two”. The authors describe 
no significant change in prevalence of insufficient PA globally from 2001-2016 data.  
 
The Lancet 2012 series on physical inactivity reflected  
“In view of the prevalence, global reach, and health effect of physical inactivity, the issue 
should be appropriately described as pandemic, with far-reaching health, economic, 
environmental, and social consequences” (Kohl et al., 2012), while a 2016 follow up series 
noted an ever growing urgency for action (Das & Horton, 2016).   
 
Physical inactivity has been identified as a major contributor to non-communicable disease 
(NCD) burden (Department of Health and Social Care, 2019; United States Department of 
Health and Human Services, 2018; World Health Organisation, 2018).  Physical activity 
levels and the burden attributable to NCDs vary significantly worldwide (Guthold et al., 2018; 
Hallal et al., 2012a; Lee et al., 2012; Lim et al., 2012 ).  The direct healthcare costs of 
physical inactivity are $54 billion per year (Ding et al., 2016). Prevalence of insufficient PA is 
approximately twice as high in high income countries compared to low income, (Guthold et 
al., 2018), while older adults are generally less active than younger adults. 
 
The 2013 World Health Assembly agreed a target of a 10% relative reduction in the 
prevalence of physical inactivity (judged by failure to reach Moderate to Vigorous Activity 
targets) by 2025 (WHO, 2013). Progress towards this is described in the World Health 






1.4 Golf, physical activity and health  
The modern game of golf originated in 15th century Scotland (Geddes, 2007).  Golf is a sport 
traditionally played on a large open-air course, in which a ball is struck by a club, with the 
aim of taking the lowest number of strikes possible to get the ball into (traditionally) 18 holes 
in the ground.  The objective of golf is to get the golf ball into the holes in the lowest number 
of shots. Most commonly played as a round of 18 holes, golf can also be played over 9 
holes, or practiced at driving ranges, putting greens and other golfing facilities.   Courses 
and practice facilities can be of varied topography, varying in length, and terrain features.  
For the purpose of this thesis, I include all golf played on a course, driving range and other 
golf practice activities where a golf ball is struck by a club. I did not include frisbee golf, foot-
golf or other activities that include aspects of golf, but do not involve striking a golf ball with a 
golf club.  
 
Golf is played by around 55-60 million people (Farrally et al., 2003; The R&A, 2015) young 
and old, on 34,011 golf facilities in 206 of 239 countries worldwide (The R&A, 2015).  Of 
these facilities, 71% are open to the public, while 79% of facilities are located in the top 10 
golfing countries by absolute participation numbers.   These are largely based in North 
America, Europe and Oceania (The R&A, 2015). Golf facilities are currently most prevalent 
in “developed” nations, with a population of 1210 per golf hole in Oceania, compared with 
89,229 per golf hole in Africa. The R&A’s ‘Golf Around the World 2015’ report concludes that 
overall the influence and reach of the sport is growing, with a growth of the game in non-
traditional markets, for example Belarus, Azerbaijan and Georgia opening their first facilities 
in 2013-14.   
 
By the World Health Organisation definition golf as most often played meets this definition of 
physical activity. This includes both the act of striking the ball, and the associated movement 
(most often walking) around the playing area.    
 
Given the established mortality, physical and mental health benefits, and economic savings 
from increasing physical activity, persons, practitioners and policy makers are increasingly 
interested in further researching the health effects and associations of particular forms of 
physical activity.  Domains of physical activity include: work and occupation, active travel, 
housework and gardening, and leisure and recreation.  Sport is a commonly assumed to be 
a form of PA that could be utilised to increase physical activity, and for wider cultural 
benefits.  Sport is promoted as a key potential contributor to increasing physical activity by 
Global Advocacy for Physical Activity in their ‘Best Investments’ guide (GAPA, 2012) and by 
the World Health Organisation in the Global Action Plan for Physical Activity (World Health 
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Organisation, 2019).  However existing UK evidence suggests that sport is a minority 
contributor to overall physical activity, with walking, occupational and domestic activity 
providing a larger proportion of population based physical activity (Belanger, Townsend & 
Foster, 2011; Strain, Fitzsimons, Foster, Mutrie, Townsend &Kelly, 2016).   
 
Not all sports are equal, and when it comes to policy and implementation. Information on the 
specific benefits of different sports is critical. As such, researchers have started to 
investigate this area. A 2015 systematic review looking at health benefits related to different 
sports suggested evidence was strongest for running and football, while ongoing evaluation 
looking at other sports was required (Oja et al., 2015). While Oja et al’s review identified 69 
eligible studies, only one reported the relationship between golf and health. This was a key 
part of the justification for work that sought to build the evidence base for golf, supporting the 


























1.5 Supporting and evaluating the uptake, use and impact of research 
This thesis was conceived not just to contribute knowledge, but to generate meaningful and 
impactful evidence and outputs that would contribute to improved health.  This speaks to the 
broader context in academia where the dissemination of research, demonstration of uptake, 
use and impact beyond academia, and the building of relationships between researchers, 
end users and other stakeholders are increasingly recognised as key in building responsive 
research communities (Morton, 2015a,b; Ozanne et al., 2017; The UK Economic & Social 
Research Council, 2015). Assessment frameworks for funding increasingly prioritise the 
demonstration of impact for research (Higher Education Funding Council for England 
(HEFCE), 2014).   
 
Researchers, including myself, have articulated the importance of focusing not only on 
conducting and publishing the research (Barton et al., 2017, Murray et al., 2019a) but also in 
sharing this research in an accessible form to the end user to stimulate impact. Whilst 
conducting this research, I followed the processes in Figure 3, reproduced with permission 
from Murray et al., 2019c.  
 
Figure 3. Research Impact Tool. Steps aimed at increasing the uptake, use and impact of 
research. Reproduced with permission, Murray, 2019, Br J Sports Med. 
 
I aimed to facilitate the uptake, use and impact of this research, whether results showed 
positive, negative, or no associations between golf and health.  I also wanted to measure 
and gain a sense of whether this use and impact for golf and health studies had been 
achieved, and needed a tool or framework to assist this.  The Research Contribution 
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Framework (RCF) (Morton, 2015a,b) provides a practical approach used by universities for 
evaluating the uptake, use and impact of research. Therefore, it was also determined to 





































1.6 First steps for the thesis - a review of the literature 
As identified when building the proposal for this thesis, a number of studies have assessed 
golf as a physical activity (Broman, Johnsson, & Kaijser, 2004; Murase, Kamei, & 
Hoshikawa,1989) or assessed some aspect of its effects and relationships on health (Cabri 
et al., 2009; Farahmand, Broman, De Faire, Vågerö, & Ahlbom, 2009; Pakkari et al., 2000).   
These studies in general point towards positive associations between golf and longevity 
(Farahmand, Broman, De Faire, Vågerö, & Ahlbom, 2009), and cardiovascular risk factors 
(Pakkari et al., 2000; Palank & Hargreaves, 1990), while noting a moderate risk of injury.  
Many of these studies were not included in the 2015 systematic review looking at health 
benefits related to different sports (Oja et al; 2015) which had strict inclusion/ exclusion 
criteria, that excluded a wider breadth of study that may have relevant information. This 
study (Oja et al., 2015) used restricted search terms, and inclusion criteria that would seem 
to exclude important studies in a variety of sports including golf, with for example very little 
attention to evidence related to mental health and well-being.  
 
No study has systematically reviewed the literature regarding golf and health and provided a 
‘big picture’ view evaluating the relationships between golf and physical/ mental health. 
Therefore, this was the objective for the first study of my PhD (see Figure 2). The Scoping 





















1.7 Chapter summary and overview of the structure of this thesis 
This introductory chapter outlines the rationale for study into golf and health, based on the 
importance of PA, the popularity of golf around the world, and knowledge gaps in the area. It 
presents the (preliminary) vision and objectives that stem from this rationale and the plan for 
the thesis. It justifies conducting a Scoping Review as the first study. 
 
This thesis consists of six main chapters, followed by references and appendices sections. 
This first chapter explains the vision and objectives of the thesis, defines health, and 
discusses how it can be influenced by physical activity.   
Chapter two (scoping review) provides the necessary review of relevant literature, identifying 
evidence on golf and health and also future research priorities.  Chapters 3-5 outline work 
conducted in response to the review findings.  
The scoping review identified a knowledge gap, which has been addressed in chapter three, 
assessing golf spectators’ beliefs and self-reported physical activity during, and 3 months 
after they attended a professional golf tournament in the UK.  
Chapter four presents an international consensus on golf and health, built using modified 
Delphi methods to guide action by people, policymakers and the golf industry to improve 
health for people and populations. A description of methods to increase research impact and 
a contributions analysis, evaluating the uptake, use and impact of the scoping review, 
spectator health, and consensus forms chapter five.  
Chapters two, three, four and five are all based on research published in peer-reviewed 
journals and contain the relevant journal articles, with references in the style of the 
publishing journal. To accompany the published manuscript, an introduction and further 
discussion is provided in each of these chapters. 
An overall thesis discussion, comprising principal findings, exploration of major themes, 
comparison to previous work, future direction of study, the strengths and limitations of the 
thesis and conclusions are outlined in chapter six, while a full reference list presented in the 









Chapter Two: Scoping review  
2.1 Introduction 
2.1.1 Rationale and background 
As outlined in Chapter 1, the objective for the first study was to conduct a methodologically 
rigorous review in order to understand the relationships between golf and health, mapping 
and summarising the evidence, and identifying significant gaps in the literature.  
 
The objectives and research questions for the literature review are shown in Figure 4. 
 
 
Figure 4. Objectives and broad research questions for literature review. 
 
This chapter outlines the rationale for choosing to conduct a scoping review, and the 
methodological frameworks.  
 
I then present three outputs relating to the scoping review assessing the relationships 
between golf and health. These papers were all published in the British Journal of Sports 
Medicine (BJSM).  These comprise 
 The scoping review protocol (Murray et al., 2016b) 
Murray, A., Daines, L., Archibald, D., Hawkes, R., Grant, L., & Mutrie, N. (2016). The 
relationship and effects of golf on physical and mental health: a scoping review 
protocol. Br J Sports Med, 50(11), 647-650. 
 
 The scoping review (Murray et al., 2017b) 
Murray, A. D., Daines, L., Archibald, D., Hawkes, R. A., Schiphorst, C., Kelly, P., ... &  
Mutrie, N. (2017). The relationships between golf and health: a scoping review. Br J 
Sports Med, 51(1), 12-19. 
 
 An infographic providing a visual summary of this work (Murray et al., 2017a) 
Murray, A. D., Daines, L., Archibald, D., Hawkes, R. A., Schiphorst, C., Kelly, P., ... & 
Mutrie, N. (2017). Infographic. Golf and health. Br J Sports Med. Online first.  
 
Strict word limits imposed by the BJSM do not permit as thorough discussion as is merited 
for the purpose of a thesis, so further exploration, including an introduction, discussion of the 
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principal findings, strengths and limitations, context and the approach taken to ensure 
maximal research use, research uptake, and research impact are presented here in addition 
to the published manuscript. Some repetition has been needed to include published studies 
in full, while maintaining coherence for the thesis.  
 
2.1.2 Author contribution 
I conceived the study and identified the research question.  Following this I evaluated studies 
against eligibility criteria and extracted data from included studies. I collated, summarised 
and reported the results. I led the writing of all manuscripts, further developing them with 
input from supervisors and colleagues prior to submission. I worked with the existing 
literature to develop a strategy to maximise uptake, use and impact of studies, including 
engagement with key stakeholders, and the production of communication assets for example 
infographic, video, podcast and press release.  
 
Professor Nanette Mutrie, Professor Liz Grant and latterly Dr Paul Kelly provided guidance in 
the development of methods and the conduct of the scoping review.  Dr Daryll Archibald 
provided additional input regarding methods given his experience conducting scoping 
reviews in a range of health contexts, while University of Edinburgh senior librarian Marshall 
Dozier assisted during the search strategy phase. Dr Luke Daines provided secondary 
support in study selection and data extraction which is necessary to conduct a robust 
scoping review.  For each paper, all authors helped develop, review, and approve final 
manuscripts.  Chloe Schiphorst assisted with the design of the infographic.   
 
2.1.3 Why a Scoping Review? 
What was required was a methodological framework that would allow me to i) map the key 
concepts and evidence, ii) summarise existing research findings and iii) identify gaps in the 
existing research. My preliminary searches and work indicated the need for a broad 
evaluation of the evidence base, finding a growth in empirical work, but a lack of review level 
evidence.  
Systematic reviews are widely used to inform practice and policy, evaluating the best 
available evidence, and evaluating the quality of evidence. I initially considered a systematic 
review and other types of reviews but recognised the research question/s were broad, and 
the evidence heterogenous. Scoping reviews are designed to provide an inclusive overview 
of available evidence on a broad topic and identify knowledge gaps (Tricco et al., 2018). 
There are many methods available for reviewing literature, of which scoping reviews are just 
one.  While systematic reviews assess relatively narrow, clearly defined research questions 
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(Arksey and O’Malley, 2005), my priorities were to map the key concepts and evidence 
around a broad area (golf and health), identify research gaps, to inform the conduct of 
original research in priority areas.   
Thus the necessity to use a framework collating and summarising information on a broad 
topic was the key factor in a scoping review being the best option for providing an overview 
of available evidence. The other leading consideration was ensuring clear, robust and 
reproducible methods.  Although research has highlighted shortfalls in the terminology, 
definitions and methods of many published scoping reviews (Colquhoun et al., 2014; Tricco 
et al., 2016), best practice methodological frameworks are available which would serve as 






























2.2 Frameworks for scoping reviews, and published protocol 
Robust scoping review frameworks exist (Arksey  & O’Malley, 2005; Levac, Colquhoun, & 
O’Brien, 2010; Peters et al., 2015) to aid clarity and rigour in conducting these reviews.  I 
adopted these processes and in keeping with this produced a scoping review protocol thus 
predefining methods and objectives.  This was particularly important given the declared 
conflicts of interest, and to minimise any risk of selective reporting.   
 
“The relationships and effects of golf on physical and mental health: a scoping review 
protocol” was published by BMJ publishing in the British Journal of Sports Medicine in April 
2016.  Permission to publish this article as an appendix within this thesis is granted under 
the Creative Commons Attribution License (CC BY 4.0; 
https://creativecommons.org/licenses/by/4.0/).  



























2.3 Scoping review- the relationships between golf and health 
 
Methods described in the protocol enabled the production of “the relationships between golf 
and health: a scoping review” (Murray et al., 2017b), published in the British Journal of 
Sports Medicine.   
 
Further supplementary files, published online only with the scoping review are presented in 
the Appendix to this thesis, as below: 
Appendix 5 Scoping review, supplementary file one. Background information.  
Appendix 6 Scoping review. Supplementary file two. Full search strategy 
Appendix 7 Scoping review. Supplementary file two. Data extraction form 
 
In the time between the publication of the scoping review (online first 2016), and the write up 
of this thesis (2019/2020), the PRISMA-ScR (Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses extension for Scoping Reviews) checklist was published (Tricco 
et al., 2018). This drew on publications from the EQUATOR (Enhancing the QUAlity and 
Transparency of health Research) network (EQUATOR, 2009).  A retrospectively completed 
checklist for the golf and health scoping review is found at Appendix 8 -PRISMA-ScR 
checklist for “the relationships between golf and health: a scoping review”.  
 
Permission to publish the scoping review and supplementary files within this thesis is 
granted under the Creative Commons Attribution License (CC BY 4.0; 
https://creativecommons.org/licenses/by/4.0/).  A link to the article is shown below. 
 































2.4 Increasing research visibility. Infographic. Golf and Health and other digital 
resources 
 
Prior engagement with key stakeholders including golfers, policy makers and the golf 
industry suggested a clear need to have a strategy and tools to communicate and 
disseminate findings. Generally, golfers wished the information to be shared in simple terms, 
and in visual form. Golf industry leaders wanted more detail, but also information summaries 
they could share with golfers/ potential golfers, while policy makers wanted a clear 
explanation of what scientific findings meant for people and populations.  Increasingly 
academic institutions and funding agencies also value efforts to increase the visibility, 
uptake, use and impact of work (HEFCE, 2014) by researchers.   
 
Learning about processes to increase visibility, use and engagement regarding the scoping 
review was also an important part of my professional growth while working on my thesis. The 
more people the scoping review reached, the more engagement I had, with opportunities to 
learn from colleague researchers, policy makers and other stakeholders. As outlined in a 
published editorial (Murray, Duncan, Glover, Griffin, & Tarazi, 2019a) I believe it was my 
professional duty to learn about knowledge translation and share my research “in a way that 
works for the target audience”.   
 
Below I briefly outline efforts to increase research visibility, uptake, use and impact, with a 
fuller exploration in chapter five.  
 
2.4.1 Increasing research visibility 
 
The vision for the thesis was to add knowledge on the associations between golf and 
health, that will contribute to improved population health.  
To achieve this my objectives included a review of the literature, but also provision of 
information to i) golfers and potential golfers, ii) the golf industry/ facilities, iii) the scientific 
community iv) policy/ decision makers, regarding what is known about the relationship 
between golf and health.   
 
To maximise research visibility/ uptake, use and impact of the scoping review, a six-step 
process described in detail in chapter five was developed and used, and is summarised 
below. 
 
i) Assess the need for research 
ii) Carry out the research 
iii) Publish research 
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iv) Create digital resources 
v) Share these resources and original research widely 
vi) Evaluate the uptake, use and impact of the research 
For each of these steps building relationships and working with key stakeholders can likely 
support uptake and use.  
 
Having assessed the need for research, carried out and then published the research (open 
access, and in the leading journal by impact factor in the field) we next created digital 
resources with an aim of engaging beyond the scientific community, making information from 
the scoping review as accessible as feasible.  Resources were produced that were not 
intended to be a substitute for reading the scoping review but communicated key findings so 
a busy reader/stakeholder could digest these and be signposted towards the original article.  
Any potential audience be that the scientific community, golfers, policy makers or industry to 
name a few end-user groups needed to hear language they could understand (Murray et al., 
2019a).  These communication resources included an infographic, podcast and a video 




“Infographic” is an abbreviation for an information graphic.  A user is up to 6.5 times more 
likely to remember content from an infographic than by reading text alone (Krum, 2013) and 
articles that contain an infographic/ visual abstract are more likely to be read than those that 
do not (Ibrahim, Lillemoe, Klingensmith, & Dimick, 2017). Infographics can be a helpful tool 
for conveying scientific information clearly (Scott, Fawkner, Oliver, & Murray, 2016), 
potentially helping uptake and use in an audience wider than traditional consumers of 
research.   
 
The editor-in-chief of the BJSM who also provided advice regarding research methods and 
knowledge translation to me during this program of work encouraged the further publication 
of an infographic, as a knowledge translation tool.  I reviewed the literature regarding what 
makes an engaging infographic, following guidelines (Scott, Fawkner, Oliver, & Murray, 
2017) which informed the production of the golf and health scoping review infographic 
(Murray et al, 2017a).  A more detailed discussion of the literature surrounding infographics 
and knowledge translation tools is found in chapter five.  
 
Permissions to publish the golf and health infographic based on findings from the scoping 
review, within this thesis are granted under the Creative Commons Attribution License (CC 


















2.4.3 Other digital resources 
In addition to the golf and health infographic published in BJSM, an animated video and 
podcast have been produced. 
 
Animation  
Animation is a type of video that utilizes text and moving images. Video content is predicted 
by Facebook to drive 80% of all consumer internet traffic by 2020.  I worked with Jennifer 
Duncan, a medical student doing her elective with me at the Physical Activity for Health 
Research Centre to produce a Golf and Health animation based on the scoping review which 
has >30,000 views across different platforms. 




Podcasts can offer a ‘deeper dive’ into a topic.  A BJSM podcast (18 minutes) based on the 
scoping review is found at the link below.  
https://soundcloud.com/bmjpodcasts/andrew-murray-1  
 
2.4.4 Efforts to share the research widely 
Following the publication of the research and having made digital resources (infographic, 
podcast etc, I facilitated uptake through supporting a press release via the University of 
Edinburgh, and a website on golf and health (www.golfandhealth.org).  Care was taken to 
ensure that information shared was based on the published science.  Key information was 
shared with leading players who have >20 major titles between them, and other 
stakeholders were encouraged to share information with their networks. I considered these 
dissemination efforts as much a part of the PhD as the empirical work, and crucial to 
meeting the thesis vision.   As such these dissemination efforts are documented throughout 
the thesis.  Chapter five, and the published paper from chapter five (Murray et al., 2019c) 
provides more detail in describing knowledge translation efforts as well as an evaluation of 










2.5 Principal findings from the scoping review 
Having completed the outputs from this chapter (Scoping Review, Scoping Review Protocol, 
Infographic and other digital resources) it was necessary to reflect on study one, and how 
this would inform the next steps for this work.  
 
The principal findings from the scoping review were 
 Playing golf can provide moderate intensity physical activity with contributions from 
swinging the club, and from walking while playing.  
 There is evidence that is biologically plausible and relatively consistent, highlighting 
positive associations between golf and physical health, and mental wellness.   
 Priority areas for future research include: the associations and effects of golf on 
mental health, golf’s contribution to muscle strengthening, balance, and falls 
prevention, and influencing health behaviours amongst golfers and golf spectators, 

























2.6 Further discussion and context  
Lessons learned, an overview of the uptake, use and impact of the study and a discussion of 
next steps for my program of research are described next.   
 
2.6.1 Golf as a physical activity.  
In the published scoping review, forty-nine studies were identified assessing golf as a 
physical activity (Murray et al,, 2017b) and the paragraphs on “golf and physical activity” 
within the “thematic summary” section summarise the existing literature and are not repeated 
in full here. Additional relevant information is provided below.    
 
A key theme to emerge is that golf can provide moderate intensity aerobic physical activity 
and therefore could be expected to have beneficial effects on longevity, physical health, 
mental health and wellness that are associated with physical activity (Lee et al., 2012; Lim et 
al., 2012, Smith et al., 2010).  It has been important to further delineate Metabolic Equivalent 
of Task (MET)  for golf while walking and carrying clubs, golf while walking and pulling or 
pushing clubs, and golf while riding a golf-cart, as well as driving range activity.  This is 
helpful information, particularly as the amount and intensity of physical activity is related to 
the health benefits accrued (Sattelmair et al., 2011; Wen et al., 2011).  For players a 
contribution to physical activity is made from walking while playing, as well as the act of 
swinging a golf club that has strength and balance demands.     
 
Regarding domains of physical activity, golf contributes to physical activity largely as a 
leisure time or recreational activity, while providing occupational physical activity for modest 
numbers of professional players and caddies.  This is shown in Figure 5 below, which builds 






Figure 5. Golf and the domains of physical activity (adapted from Laird et al, 2018) 
 
Older adults (those 65 years or older) are a population that are typically less physically 
active than younger adults (Hallal et al., 2012; World Health Organisation, 2019).  These are 
an important group to consider with regard to physical activity and golf.  Evidence highlights 
the relative contribution of golf to population physical activity increases in older adults (Kolt, 
Driver, & Giles, 2004; The Scottish Government, 2015; Strain, Fitzsimons, Kelly, & Mutrie, 
2016; Strain, 2018) at a life stage where overall physical activity can diminish.  Golf, and 
other sports like bowls who engage the least active age demographic (older adults) in 
activity (Strain, 2018), also offer a relatively higher intensity of physical activity for older 
adults (Broman, Johnsson & Kaijser, 2004).  
 
Golf can help persons and populations meet and exceed minimum government 
recommendations for Moderate to Vigorous Physical Activity (Murray et al., 2017b).    
Time spent playing golf without riding a golf cart is non-sedentary/ sit less time (Ainsworth et 
al., 2011; Dobrosielski et al., 2002; Ikeda, Cooper, Gulick, & Nguyen, 2008; Lampley, 
Lampley, & Howley, 1977; Moy, Scragg, McLean, & Carr, 2006; Tangen et al; 2013). 
However, when conducting the scoping review, a clear gap in knowledge existed regarding 
the contribution of golf to muscle strengthening and balance aspects of physical activity 
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recommendations and this was identified as a priority for review and further primary 
research.  
 
Building on the scoping review, I provided primary supervision for a “Rapid review to identify 
physical activity accrued while playing golf” (Luscombe, Murray, Jenkins, & Archibald, 2017) 
advising on methods including study selection criteria, data extraction and presentation of 
data. I performed phase one of the search strategy and reviewed drafts and the final 
manuscript, which was published in BMJ Open. This study offered a comprehensive 
overview of golf and physical activity. The relative strengths and limitations of included 
studies regarding golf and PA had not been evaluated, in keeping with established scoping 
review methods, thus the rapid review utilised streamlined systematic review methods to do 
so.  
 
The rapid review, in keeping with the scoping review (Murray et al., 2017a,b) and the 
Compendium of Physical Activity (Ainsworth et al., 2011) found golf can provide moderate 
PA, while noting variation in intensity during the sport, and between differing participants 
(Luscombe et al., 2017). For some younger, athletic populations, golf may be primarily low-
intensity, although typically compensated for by volume of physical activity. Further research 
investigating golf’s contribution to strength and balance recommendations was 
recommended, noting limited data from only five studies  rated “good” or “fair” (Gao, Hui-
Chan, & Tsang, 2011; Schachten & Jansen, 2015; Sell, Tsai, Smoliga, Myers, & Lephart, 
2007; Tsang & Hui-Chan, 2004, 2010). Using the knowledge from the scoping review and 
the rapid review, I compared these to United Kingdom’s Chief Medical Officer’s 2019 
Physical Activity (Department of Health and Social Care, 2019), generating table 2 below. 
 
Table 1. Golf and PA guidelines (using United Kingdom Chief Medical Officer 2019 
Guidelines as reference).  
PA Recommendation Adults (19-64 years) Older adults (65 years and 
over 
Moderate-and-vigorous 
intensity physical activity 
(MVPA) 
Can provide MVPA Can provide MVPA 
Sedentary behaviour Can provide non-sedentary 
time 
Can provide non-sedentary 
time 
Muscle strengthening Knowledge gap Knowledge gap 




In terms of key dissemination activities, I presented results from the scoping and rapid 
reviews in scientific and policy forums including HEPA Europe, Planetary Health, the World 
Scientific Congress on Golf, the UK All-Party Parliamentary Group on Golf, the UK and 
Scottish Ministers for Public Health, and to the World Golf Foundation and The R&A 
amongst others.  
 
Following a presentation delivered by myself and Dr Roger Hawkes to their development 
committee, The R&A agreed to fund research led by two principal co-investigators in the 
USA and the UK investigating i) golf and its contribution to muscle strengthening and 
balance and co-ordination recommendations and ii) the physical and psychosocial benefits 
and dis-benefits of golf for older adults.   
 
2.6.2 Knowledge gaps and priority areas for future research 
We conducted and published a scoping review to provide a rigorous overview of golf and 
health, mapping and summarising the evidence, and identifying significant gaps in the 
literature.  This would inform the broader field and also the priorities for study for years 2-5 of 
my work. The priority areas for future research I identified are discussed in the text, and in 
table 2 of the published scoping review (Murray et al, 2017b). This highlights that “research 
assessing useful physical activity accrued spectating is required” and that “opportunities 
exist to shape health behaviours among spectators on course and in daily life using the 
experience as a ‘teachable moment’”.  Given that >10 million spectators attend professional 
golf tournaments each year (Robinson, Trail & Kwon, 2004), this golf spectating and health 
knowledge gap is important and the focus of chapter three.  
 
Since the completion of the golf and health scoping review, myself and my co-authors have 
looked to share our findings widely and discuss with research colleagues how best 
knowledge gaps can be addressed. Research priorities identified by the scoping review and 
subsequent activity are shown in table 3 below, while further discussion is contained in 









Table 2. Research priorities identified by scoping review and subsequent activity. 
Amended from Murray et al., 2019c, appendix 1. Permission from BMJ group.   
Research Priority 
relating to Golf and 
Health 
2016 Comment from Scoping 
Review. 
Activity 2016-2018 
Mental health and 
illness. 
 
Physical activity has an overall 
positive impact on wellness, and 
mental ill health, but robust, 
controlled studies with objective 
measures are required in relation to 
golf.   
Weight of evidence is low. 
 
Randomised Control Trials.  
Completed. Golf and cognitive decline. Shimada 
et al., 2018  
 
Underway. Golf and dementia. Hewson, 2018.  
 
Cross Sectional.  
Completed. Golf and mental well-being. UK 
Active Research Institute, 2018 a,b. 
 
Further detailed research proposals in Australia, 
France and the UK have been submitted for 
funding or have been funded.  
Systematic reviews 
relating to golf and 
health. 
 
To explore cause and effect nature 
of the relationships described. 
Further research to support these reviews 
required.  
 
Systematic review of injuries in professionals 
completed (Robinson et al., 2018) 
Muscle strengthening/ 
strength and balance/ 
musculoskeletal benefits 
Research on the contribution of golf 
to muscle strengthening/ strength 
and balance, and potential effects 
in relation to osteoporosis and 
osteoarthritis could be important to 
golfers, practitioners and policy 
makers looking to provide advice to 
patients and populations.   
Weight of evidence low/ knowledge 
gap. 
Completed 
Small interventional (Du Bois, Marcione, Castle, 
& Salem, 2018), and cross-sectional (Stockdale 
et al., 2017; Stokes et al., 2016, 2018) studies 
have been conducted.   
 
Underway 
Research funding has been secured by the Golf 
and Health team to asses strength and balance 
in golfers compared to controls in  RCT/ 
Intervention studies (University of Southampton, 





Research is needed exploring how 
health effects/ relationships differ 
between golf played while riding a 
Cross-sectional (Completed, being written up) 
Golf-carts versus walking distance, energy 
expenditure. Exercise intensity. Jayabalan & 
59 
 
golf-cart, and golf played walking 
the course.  
Weight of evidence low. 
team, 2019.  
 
Golf carts and utility for Osteo-arthritis. 
Jayabalan & Bergman, 2018.  
Golf Spectating Research assessing useful physical 
activity accrued spectating is 
required. Opportunities exist to 
shape health behaviours amongst 
spectators both on course, and in 
daily life using the experience as a 
‘teachable moment’. 
Knowledge gap. 
Cross-sectional (completed, addressed within 
thesis) 
Spectators rate physical activity as important 
reason for spectating. 
Spectators gain HEPA while spectating (Murray 
et al., 2017c, 2018d) 
 
Receiving PA messaging at golf tournaments 
can influence subsequent attitudes and 




Research is needed addressing 
how golfers and potential golfers 
can be influenced to take part and 
maintain golfing activity, and 
investigating and improving 
knowledge and behaviours related 
to golf injuries, illnesses and 
accidents. 
Weight of evidence low. 
Some aspects addressed within thesis. 
  
Consensus (addressed within thesis).  
Provision of action plans for golfers, the industry 
and policy makers (Murray et al., 2018a,b) 
 
Intervention (addressed out-with thesis 
Golf on referral studies (UK Active 2018a, and 
other unpublished.) 




Receiving PA messaging at golf tournaments 
can influence subsequent attitudes and 
behaviours re PA. (Murray et al., 2019b) 
 
Understanding behaviours.  





Research investigating cost savings 
to health and other services 
associated with golf, and 
opportunities to make golf more 
Cross-sectional data with basic economic 
analysis (UK Active 2018a) 
 
Commitment by global golfing bodies regarding 
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accessible and affordable for all will 
inform policy. 
Weight of evidence low. 
improved access for women and girls, those with 
disabilities, and those new to the sport 
Specific populations.                        Research addressing associations 
between golf and health in a) 
disabled and b) older adult 
populations may highlight specific 
benefits/ dis-benefits. 
Weight of evidence low.  
Children/ youth 
Go Golf Europe, 2018a,b 
 
Older Adults 
Cross sectional- Why older adults play golf. 
(Stenner et al., 2016) 
 
Longitudinal/ RCT- Mental and Physical health. 
Older adults. Golf. Funded research in Australia, 
USA, and UK 




29 national organisations commit to developing 
golf in players with disability. Research 
collaborations and opportunities identified. 
Integration of elite disability players into a 
professional tournament 2018/ 2019. 
 
 
Regarding mental health and illness, the evidence is consistent and growing that physical 
activity can positively impact a range of mental health conditions including anxiety, 
depression, dementia and wider well-being (Cooney et al., 2013; Goodwin, 2013; Kelly et al., 
2018; Larson et al., 2006; Lawlor & Hopker, 2001), although there are some areas further 
research is required. The scoping review found there is some evidence highlighting 
improved well-being through golf which include improved self-worth, self-efficacy, self-
esteem and social connections (Adatto,1964; Austin 2003; Beard, 2007; Berlin & Klenosky, 
2014; Cann, Vandervoort, & Lindsay, 2005;  Kleiber, 2013; Paul, 1991; Walker, 1989). 
However robust, controlled studies with objective measures regarding well-being, and in 
particular mental health are required in relation to golf, with the weight of evidence when the 
scoping review was published being low. This priority area for research was communicated 
consistently in scientific forums, leading to discussions between research groups and myself.  
This was an area I carefully considered addressing within original research within this thesis, 
given the knowledge gap and importance of the area. I chose to assess whether golf 
spectators could gain health enhancing physical activity, and whether attending a 
61 
 
tournament could provide a teachable moment to increase physical activity. This choice 
reflected that there was no evidence in this area, compared to a low weight of evidence 
regarding golf and mental health,   
 
The structure and funding for a randomised controlled trial looking at a golf intervention on a 
population with dementia has been approved (University of Bedfordshire, Prof Hewson), 
while a group at Harvard are assessing a golf intervention in patients with Parkinson’s 
Disease. In addition, one group in Melbourne, Australia who I collaborated with during the 
course of this research and a group from the UK have submitted funding applications looking 
at golf and neuro-degenerative conditions.  These applications are under review.  Regarding 
golf and mental well-being, cross-sectional work from UK active described golfers who play 
frequently having better mental well-being than those that play less frequently. Golfers also 
had higher levels of social trust than non-golfers. However, limitations of this work include 
that confounding variables were not completely controlled for and this work has yet to be 
published in a peer reviewed publication. A randomised controlled trial found improvements 
in logical memory but not other cognitive tests in the golf intervention group compared to a 
control (education only) group (Shimada et al., 2018).  
 
In the previous section I described the rationale for prioritising research assessing the 
contribution of golf to muscle strengthening and balance recommendations.  I shared the 
scoping review and rapid review findings, that noted the evidence for golf in providing MVPA, 
and contributing to non-sedentary time, but a relative knowledge gap regarding golf and a 
contribution to muscle strengthening and balance improving activities. Research groups at 
the University of Southampton, and the University of Southern California were interested in 
this area, and further discussions followed with the result that a funding application was 
made to The R&A, which I presented on the Principal Investigators behalf along with co-
author Dr Roger Hawkes. This application was successful, and the University of 
Southampton and the University of Southern California are now conducting this research. 
Thus far, small interventional and cross-sectional results indicate muscle strengthening and 
balance improvements for older adults who play golf (DuBois et al., 2016; Stockdale et al., 
2017; Stokes et al 2018), while larger more definitive studies will provide more clarity and 
are now underway. 
These studies also look at wider functional fitness and health issues in older adults. I have 
also provided advice to colleagues who have assessed why older adults play golf (Stenner 
et al., 2016), and associations between markers of health and golf in an Australian 
population (Stenner et al., 2019). Regarding other specific populations, I have met with the 
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Head of Inclusion and Disability and Chief Executive at the International Golf Foundation, 
and the executive team at the European Disabled Golf Association to discuss research 
opportunities.  I shared that a knowledge gap exists regarding golf’s contribution to health for 
those with a disability. There are media reports and limited studies assessing golf as a 
rehabilitation tool from injured personnel with a military background, qualitative and 
quantitative research may be beneficial.     
While conducting this thesis, I have also taken pragmatic opportunities to contribute to 
advancing knowledge relating to potential health dis-benefits of golf. As the Chief Medical 
Officer for the Professional Golfers Association European Tour I needed to know what 
injuries affect golf professionals to inform prevention and intervention strategies. For the 
published “Systematic Review of Musculoskeletal Injuries in Professional Golfers” (Robinson 
et al., 2019) I provided primary supervision for this study and manuscript, inputting into study 
design, other methodological considerations and the writing of the manuscript.  The impact 
of this publication has been the International Golf Federation Medical Commission agreeing 
to follow the lead of other sports, for example tennis (Pluim et al., 2009), football (soccer) 
(Fuller et al., 2006) and cricket (Orchard et al., 2016) and build consensus regarding the 
reporting and recording of illness and injury, injury forms and diagnostic coding. Likewise, a 
potential risk to golfers noted in the scoping review was excess sun exposure. In order to 
understand this further, and provide requested guidance to National Federations and 
professional tours, we collated and summarised current literature on the relationship 
between golf and skin cancer in a narrative review (Matthews, Preston, Murray, & Hawkes, 
2018), before inputting into the development of educational resources for players, and skin 
















2.7 Strengths, limitations and lessons learned 
Strengths and limitations of the published scoping review are discussed within the review 
itself in particular within the “limitations” section.  
 
In summary, best practice guidelines (Arksey & O’Malley, 2005; Levac et al., 2010, Peters et 
al., 2015) were utilised to ensure rigorous, reproducible methods, a comprehensive and 
systematically conducted literature review, and strike a balance found between breadth of 
scope, and depth of analysis. This scoping review could set the scene for longitudinal and 
randomised controlled intervention studies prior to systematic reviews and it is 
acknowledged scoping reviews do not formally assess methodological quality of included 
publications, and do not aim to formally quantify the size of health effects (by producing 
aggregate or pooled effects).    
 
I took time to identify the most suitable methodology, publish a protocol before proceeding in 
a stepwise fashion. In parallel with this, I considered based on the available evidence, how 
to maximise potential uptake, use and impact of published research, noting the increased 
scientific and funding priorities for this (HEFCE, 2014).  
 
In retrospect, there are a few aspects I would have approached differently.  I have found with 
subsequent chapters that beyond reading the published articles, actually making contact and 
actively conversing with lead authors from seminal publications can be helpful. I have 
subsequently conversed (via telephone, email, skype, and social media) with authors of 
relevant scoping reviews.  Had I communicated directly with authors of other scoping 
reviews, this would have saved me considerable time whilst working on the review 
specifically regarding extracting the data and considering how to structure results/ 
discussion. Since publication, authors seeking to publish scoping reviews on other sports 
(including rugby, baseball, cricket and tennis) have contacted me and I have provided 
guidance from my own learning.  I am currently working as part of the author team on 
scoping reviews on rugby (Griffin et al., 2019), cricket (Bullock, Panagodage-Perera, Murray, 
Arden, & Filbay, 2019), and social media and these are being informed by the things I 
learned on the golf review. 
 
Immediately after publication, I had a large number of enquiries regarding the research from 
the popular press, golfers, colleague scientists, and policy makers. Having resources such 
as an available website to provide up to date information for these end-user groups would 
have supported them better, a lesson I learned when publishing the scoping review, and 
64 
 
applied when working towards an International Consensus on Golf and Health (Murray et al., 
2018a,b) and other research outputs from this thesis. 
 
In the time between the publication of the scoping review (online first 2016), and the write up 
of this thesis (2019), the PRISMA-ScR (Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses extension for Scoping Reviews) checklist was published (Tricco et al, 
2018). This drew on publications from the EQUATOR (Enhancing the QUAlity and 
Transparency of health Research) network.  If I were to commence a scoping review now, I 
would use this checklist and associated guidance, and have completed a checklist post-hoc 
for the golf and health scoping review (Appendix 8) which highlights good adherence, with 
the same best practice publications having informed PRISMA-ScR and the golf and health 




























2.8 Uptake, use and impact summary 
As outlined previously, evaluation of the uptake, use and impact from research is an 
increasing priority for the scientific community and funders.  The Research Contribution 
Framework developed by Dr Sarah Morton (Morton, 2015a,b) provides a practical approach 
that acknowledges other factors that can contribute to outcomes. 
 
Sarah Morton provided invaluable guidance outlining scientific knowledge regarding uptake, 
use and impact and specifically the development of an evaluation of the scoping review and 
other outputs from this thesis.  
 
The published paper “Maximising and evaluating the uptake, use and impact of golf and 
health studies,” (Murray et al., 2019c) and chapter five of this thesis trace the pathway to 
impact for the scoping review and subsequent golf and health publications.  Figure 6 
provides an overview of this, providing context for this chapter. 
 
In summary, the scoping review has made a contribution to knowledge to end-user groups 
including  
i) The general public/ golfers- with >120 popular press outputs, and direct 
communications indicating golfers are taking action based on it. 
ii) For the golf industry the scoping review is a primary reference point in industry 
white papers regarding golf and health and is embedded in curriculums for golf 
coaches/ professionals. 
iii) For policy makers it has been directly cited in speeches by government ministers 
and been the focus of discussions and motions of support in the UK Parliament.  
iv) Scientifically it has become a primary reference point in the field, being in the top 
1% of all papers by Altmetric, having >33,000 full text/ PDF accesses and 20 
citations (as of June 2018). It has helped shape the research agenda, identifying 
research gaps, and in some instances directly helping to secure funding to 




   
Figure 6. Pathway to impact of golf and health scoping review. Re-produced from Murray et 





















   2.9 Chapter summary and conclusions 
The published scoping review mapped key concepts and evidence regarding golf and health. 
Golf can provide moderate to vigorous physical activity and is associated with improved 
physical health and well-being.  
 
Further research priorities identified included investigating whether golf spectators can gain 
health enhancing physical activity, characterising golf’s contribution to strength and balance 
and assessing associations and effects between golf and mental health.  
 
Communications/ knowledge transfer assets (infographic, podcast, animation/ video) were 
produced in collaboration with the publishing journal supporting dissemination of findings.  
 
In highlighting what is known, and what is not known about golf and health, it additionally 
provided next logical steps for this thesis, namely  
i) Addressing knowledge gaps 
ii) Providing guidance to the public, the golf industry, and policy makers regarding 
what can be done to maximise health benefits accrued through golf, and 
















Chapter three- Survey based studies of golf spectating and health 
 
3.1 Introduction 
3.1.1 Rationale, objective, and research questions 
As described in Chapter one, the over-arching vision for the thesis is to contribute new 
knowledge regarding golf and health, which in turn can contribute to improved population 
health.  
 
Having achieved the first objective of conducting a scoping review of the literature in 
chapter two and identifying knowledge gaps, the next objective was to conduct original 
research to address these gaps.    
 
The scoping review indicated that almost all included research related to golf and health 
focused on the players, but very little was known about spectator health and golf, which is 
potentially important given that over 10 million spectators attend tournaments each year 
(Robinson, Trail & Kwon, 2004).  Areas of interest developed that arose based on the review 
findings.  These concerned i) the feasibility of conducting research assessing spectator 
physical activity and motivations regarding PA at and beyond a golf tournament, ii) the 
reasons for spectators attending a professional golf tournament, and an objective measure 
of their accrued physical activity, and iii) opportunities to shape health behaviours amongst 
spectators both on course, and in daily life  
 
The objective and research questions for this chapter are shown below in Figure 7, which 
builds on the overall vision and objectives for this thesis shown in Figure 2, chapter one. 
  
Figure 7. Objectives and research questions for spectator health studies 
Following an introduction, two related papers and one infographic are presented from work 
to address these gaps published in BMJ Open Sports and Exercise Medicine (BMJSEM), 
and the British Journal of Sports Medicine (BJSM).  As with the scoping review, further 
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exploration, discussing the principal findings, strengths and limitations, context and the 
approach taken to ensure maximal research use, research uptake, and research impact are 
provided in this chapter to support the published papers.  
 
Published research outputs comprise 
 Murray, A. D., Turner, K., Archibald, D., Schiphorst, C., Griffin, S. A., Scott, H., ... & 
Mutrie, N. (2017c). An observational study of spectators’ step counts and reasons for 
attending a professional golf tournament in Scotland. BMJ open sport & exercise 
medicine, 3(1), e000244. 
 
 Murray, A. D., Hawkes, R. A., Kelly, P., Grant, L., & Mutrie, N. (2019b). Do golf fans 
walk the talk? Follow-up of spectators’ beliefs and self-reported physical activity 3 
months after they attended a professional golf tournament in the UK. BMJ open sport 
& exercise medicine, 5(1), e000503. 
 
 Murray, A., Scott, H., Archibald, D., Turner, K., Griffin, S. A., Schiphorst, C.,Hawkes 
RA, Kelly P, Grant E & Mutrie, N. (2018d). Infographic. Golf spectating and health. Br 
J Sports Med, 52(6), 415-416. 
 
3.1.2. Author contributions 
Regarding these research outputs, I conceived the studies and identified the research 
questions, guided by the Scoping Review findings.  Following this, I led the development of 
methods, drafting of questionnaires, and collection of the data both in the field and by 
survey. I collated, summarised and reported the results. I led the writing of all manuscripts, 
further developing them with input from supervisors and colleagues prior to submission. I 
developed a strategy to maximise uptake, use and impact of studies, including engagement 
with key stakeholders, and the production of communication assets for example infographic, 
video, podcast and press release.  
 
Professor Nanette Mutrie, Professor Liz Grant, Dr Roger Hawkes and Dr Paul Kelly provided 
guidance in the development of methods and the conduct of the research.  Kieran Turner 
provided additional input regarding methods and helped data collection along with Dr Steffan 
Griffin, Chloe Schiphorst, Hilary Scott and Dr Jack Luscombe.  For each paper, all authors 
helped develop, review, and approve final manuscripts.  Hilary Scott assisted with the design 
of the infographic. 
 
3.1.3. Further Background   
 
The international consensus document “Investments that Work for Physical Activity” (Global 
Advocacy for Physical Activity, 2012) and the Global Action Plan for Physical Activity (World 
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Health Organisation, 2019) highlight the importance of the communications/ public 
education, and the sports sector in increasing physical activity. Major sporting events have 
thus far largely failed to demonstrate a legacy of increased physical activity, despite events 
and stakeholders that support them (for example local and national government) often 
stating this as an outcome they desire (Bauman, Murphy, & Matsudo, 2013; Weed et al., 
2012, 2015).   Efforts have generally focussed on getting to participate in the sport, or the 
activities showcased at these events, despite the literature suggesting that events should 
concern themselves with promoting physical activity (for example walking) more generally 
(Bauman, Murphy, & Matsudo, 2013).  
 
Golf spectating and health was identified by the scoping review as a clear knowledge gap, 
and this was an area where stakeholder interest was high.   Major sporting events are 
always going to occur, and promoters and policy makers in particular expressed an interest 
in learning how to maximise public health benefits from these. Recent Olympic (London 
2012), and Commonwealth (Glasgow 2014) multisport games had stimulated particular 
interest in the UK regarding this, while golf events attract >350,000 spectators in the UK 
each year.  
 
Golf spectating at tournaments and events may offer opportunities for the promotion of 
physical activity and in particular walking that are different to many other sporting events.  
There has been growth in the knowledge base for walking in the last two decades in 
particular, with increasing evidence for improved longevity, physical health and mental health 
(Boone‐Heinonen, Evenson, Taber & Gordon‐Larsen, 2009; Kelly, Williamson, Niven, 
Hunter, Mutrie, & Richards, 2014, 2018).   A scoping review investigating walking and mental 
health suggested that walking outdoors, in a natural environment can provide additional 
benefits to indoor walking (Kelly et al., 2018). 
 
As highlighted by the scoping review, golf spectators can spend time walking around the golf 
course and wider event arena, likely gaining physical activity (Hansen & Gauthier, 1993, 
1994; Lyu & Lee, 2013; Robinson et al., 2004) though whether the dose is sufficient to 
enhance health is not clear. Whether spectators respond positively to health messaging from 
elite golfers is also unknown. Marketeers and commercial brands have often utilised leading 
players to promote a range of products and concepts, and I felt utilising them to promote 
healthy behaviours is an area worth exploring.  
 
In addition to spectator physical activity and motivation for PA being a research gap, in 
practical terms my position as Chief Medical Officer for the European Tour Golf, an 
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organisation that operates the three leading men’s professional tours in Europe, offered a 
pragmatic advantage in the conduct of the research, and potentially with practical 
implementation if relevant beyond this. These factors combined to make research in this 




































3.2 Cross sectional research of spectators’ step counts, and reasons for attending a 
professional golf tournament in Scotland.  
 
This article that follows was published in British Medical Journal Open Sports and Exercise 
Medicine in July 2017.   
 
The appendix to this thesis includes further information from the conduct of this study 
namely 
Appendix 9- participant information sheet 
Appendix 10- participant consent form 
Appendix 11- participant questionnaire from observational study. This file was a 
supplementary file in the published article.  
 
Permission to publish this study and supplementary files within this thesis is granted under 
the Creative Commons Attribution License (CC BY 4.0; 
https://creativecommons.org/licenses/by/4.0/).  A link to the article is shown below. 
 
 An observational study of spectators’ step counts, and reasons for attending a 
professional golf tournament in Scotland. 
https://bmjopensem.bmj.com/content/3/1/e000244 






















3.3 Further discussion and context 
The study helped answer the research questions set.  I was able to determine 
i) That it is feasible to study adult spectator physical activity at a professional golf 
tournament 
ii) That obtaining physical activity/ exercise can be a motivator to attend and 
iii) That health enhancing physical activity can be gained by spectators attending a 
tournament 
Morton, when drawing together a model to evaluate knowledge into action interventions 
(Morton, 2015a,b) highlights that “relationships and networks are the most important way in 
which research is shared, used and re-used” drawing on learning from Best & Holmes, 2010; 
Kingdon, 1995; and Sabatier & Jenkins-Smith, 1993, and the interactive model of Weiss, 
1979. The next logical step was to feedback initial findings to stakeholders, which include 
golf spectators themselves, golf tournament organisers, and policy officials.  
 
The observational study presented here in chapter three and published in BJSM (Murray et 
al., 2017c) identified the below as knowledge gaps/ research priorities 
1) “Assessing what methods for providing PA information/ intervention (e.g. big 
screen, leaflet, poster, email, direct conversation) are welcomed by spectators.   
2) Investigating whether the spectating experience could be used as a teachable 
moment, to raise awareness of personal PA behaviour, national guidelines and 
the benefits of physical activity and influence behaviour change.   
3) Further study of spectator physical activity levels in different contexts, and with a 
larger and more representative sample which may allow a better estimation of 
accrued PA, and potential gender and age differences.  
4) Using qualitative methods to undertake an in-depth exploration of why exercise/ 
physical activity is valued or not valued by spectators and exploring the barriers 
to and facilitators of active spectating at professional golf tournaments amongst 
senior tournament decision makers.  
5) Studying opportunities for other sports/ events to explore spectator physical 
activity.”   
Discussions with key stakeholders 
Discussions with key stakeholders determined my next steps. I had in person, telephone, or 
email conversations with >10 tournament organisers from bodies including the European 
Tour, The Asian Tour, IMG, and the R&A. Most tournament organisers, with whom I 
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discussed initial findings, wanted to know what method would be the most effective in 
conveying the opportunity to gain physical activity and potential health benefits to spectators. 
They quickly recognised a marketing angle to attract, and potentially re-attract spectators to 
their event, while also noting potential commercial and Corporate and Social Responsibility 
benefits to them. However, they questioned whether this would best be done via leaflet, 
billboard, big screens or other mechanisms, asking what the end-user (spectators) would 
typically favour.  
Public health experts (including my supervisors, and the Chief Medical Officer for Scotland), 
tended to stress during informal conversations and supervisory meetings that a single day 
where health enhancing physical activity is achieved would have some but limited benefit for 
personal or population health. However, if attendance could enhance knowledge regarding 
physical activity for health, and help attendees contemplate, or better still actually increase 
physical activity in daily life then more significant benefits for people and populations may 
occur.   
I thus resolved to address the first and second research priorities identified above, while also 
being mindful of other identified research opportunities. To this end, in addition to my formal 
research, I supported the development of spectator health interventions in China, Indonesia, 
Spain, and the United Kingdom, which included both male and female professional 
tournaments. I discussed with sports organisations/franchises, governing bodies for sport, 
stadia operators and others, practices and policies that promote improved public health for 
fans and communities.  I also discussed with government ministers in Scotland, United 
Kingdom and Malaysia, the need to promote physical activity (in particular walking) more 
generally. This would be more evidence based than an exclusive focus on increasing 
participation of the sport being observed and would need clear strategy to increase 
participation for all of society (Bauman et al., 2013; Murray et al, 2017c; Weed et al., 2015). 
In section 3.4, I present the subsequent study/research that aimed to address the knowledge 
gaps thought to be most important by event organisers and by public health experts namely 
1) Assessing what methods for providing PA information/ intervention (e.g. big 
screen, leaflet, poster, email, direct conversation) are welcomed by spectators.   
2) Investigating whether the spectating experience could be used as a teachable 
moment, to raise awareness of personal PA behaviour, national guidelines and 




3.4 Do golf fans walk the talk? Follow-up of spectators’ beliefs and self-reported 
physical activity 3 months after they attended a professional golf tournament in the 
UK.  
This article was published in British Medical Journal Open Sports and Exercise Medicine in 
February 2019.   
 
Discussions with golf spectators, golf tournament operators ( Paul Dunstan- the European 
Tour, Kevin Barker- the R&A, Cho Minn Thant- Asian Tour), scientists (Dr Paul Kelly, Prof. 
Nanette Mutrie, Prof. Liz Grant -University of Edinburgh, Prof. Charlie Foster- International 
Society for Physical Activity for Health) and policy makers (Derek Grieve, Caspian Richards, 
Craig Morris- The Scottish Government,) informed the development of the study and 
research questions. I led the development of research questions and study design, with 
academic input regarding methods from supervisors Dr Paul Kelly, Prof. Liz Grant and Prof. 
Nanette Mutrie.  I conducted all data collection and extracted the data. I led the development 
of the first and subsequent drafts of the manuscript. All authors reviewed and approved the 
final manuscript.   
 
The appendix to this thesis includes  
-Appendix 12- participant questionnaire.  
 
Permission to publish this study within this thesis is granted under the Creative Commons 
Attribution License (CC BY 4.0; https://creativecommons.org/licenses/by/4.0/).  A link to the 
article is shown below. 
Do golf fans walk the talk? Follow-up of spectators’ beliefs and self-reported physical activity 
3 months after they attended a professional golf tournament in the UK 
 




















3.5  Efforts to encourage visibility, uptake, use, and impact  
3.5.1 Increasing research visibility 
 
The over-arching vision for this thesis was to contribute knowledge regarding what is known 
about golf and health, and what can be advised to maximise health benefits, and minimise 
the health dis-benefits of golf.  
 
I aimed to contribute knowledge to 
i) Golfers, golf spectators and the general public,  
ii) The golf industry/ facilities, 
iii) The scientific community, 
iv) Policy/ decision makers  
 
In the strengths and limitations section of chapter two, I described that in retrospect I would 
have liked to have better supported golfers and potential golfers, the golf industry/ facilities, 
and policy makers with engaging content from the scoping review, as most of the 
communications tools (infographic, podcast, and animation) were aimed at the scientific 
community.  This recognises that demonstration of uptake, use and impact of published 
research is gaining increasing priority for universities and funding bodies (Best & Holmes, 
2010; Higher Education Funding Council for England (HEFCE), 2014; The UK Economic & 
Social Research Council, 2015;), being a prominent part of the United Kingdom Research 
Evaluation Framework (REF).  With an aim of engaging beyond the scientific community, 
information from spectator health studies was made as accessible as feasible.  
 
Information was also provided in lay terms in the press, and on a website 
www.golfandhealth.org commissioned by the World Golf Foundation to share findings from 
our my research, and other relevant research. In trying to achieve our aims of contributing 
knowledge to golf spectators, the general public and the golf industry, professional golfers 
were deliberately engaged to produce content.  
 
Following an in person conversation with the World Golf Foundation Chief Executive Steve 
Mona, a summary and brief was provided to the executives and communication leads for the 
World Golf Foundation, and other leading golf tournament organisers such as the European 
Tour, the Asian Tour, The R&A, and promoters such as IMG.  The approach taken was to 
directly engage with all constituent member organisations of the World Golf Foundation, who 
agreed to cascade findings through their networks. I also made it clear I could support 
practical implementation of interventions if that were welcome.  I assisted with checking the 
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proposed text, and design of resources for big screens, billboards, event programs for 
events such as the Ryder Cup, The Open Championship, The Women’s British Open, and 
tour events in China, Spain and Indonesia. Typically, I would suggest bullet points of 
information, while the event team would add a local flavour, translate if necessary, and 
involve a professional designer/ agency to produce the final assets. An example of this from 
the Women’s British Open, one of Golf’s five majors is shown in figure 8. 
 
Figure 8. Billboard and big screen information provided at Women’s British Open.  
 
Specific discussions with Government ministers for public health were set up both in 
Scotland and the United Kingdom, aiming to understand how golf tournaments can support 
improved public health both at, and after the event.  Outcomes included their attendance at 
tournaments thus observing spectator health interventions directly, collaboration regarding 
other initiatives including European Disabled Golf Association events which took place using 
the same infrastructure as European Tour events, and further sharing of this information 
through parliamentary channels. These included motions in parliament, and incorporation 
into briefs for ministerial and civil service colleagues.  
 
For the scientific/ academic community, communication tools included an infographic, and 
video animation co-produced with the BJSM.  
 
 
Infographic and digital resources 
 
 An infographic was published by the British Journal of Sports Medicine.  I led the 
development of the first and subsequent drafts with design and creative input from Hilary 




Permissions to publish this article within this thesis are granted under the Creative 
Commons Attribution License (CC BY 4.0; https://creativecommons.org/licenses/by/4.0/).  A 
link to the article is shown below. 
 











Video/ Animation  
I led the development of an animation, working with Jennifer Duncan, to produce a Golf 
Spectating and Health animation based on published papers.  
A link to the animation is below 
https://www.youtube.com/watch?v=1oR9P9UE0VE 
 

































3.6 Overall principal findings from the golf spectator health studies 
I led the conduct of original research to address a knowledge gap identified by the scoping 
review.  Having published the research outputs from this chapter namely  
i)  an observational study of spectators’ step counts, and reasons for 
attending a professional golf tournament in Scotland  
ii) follow-up of spectators’ beliefs and self-reported physical activity 3 
months after they attended a professional golf tournament in the UK 
iii) infographics and digital resources, 
I reflect on these studies, and how this would inform the next steps for my programme of 
work.  
 
The principal research findings from the spectator health studies were 
 It is feasible to conduct research assessing golf spectators and their motivations for 
attending a professional tournament, their step count data, and the effectiveness of 
public health interventions.  
 
 Obtaining exercise/ physical activity is rated as an important reason for attending a 
tournament by many golf spectators 
 
 Spectating at a golf tournament can provide health enhancing physical activity with 
82.9% of those studied at a UK based event meeting public health recommendations  
 
 Public education interventions at golf tournaments may benefit spectators’ individual 
health and well-being and may contribute to public health and well-being having 
potential to act as a ‘teachable moment’. 
 
The value of working with key stakeholders, including professional golfers, tournament 














3.7 Further discussion and context  
3.7.1 Feasibility of conducting research with golf spectators  
The scoping review (Murray et al., 2017b) had noted this area as a clear knowledge gap. No 
research existed that assessed spectator physical activity at a tournament measured by step 
count. In addition to the feasibility considerations discussed in the published papers, key 
logistical challenges included liaising with multiple stakeholders, including the tournament 
organisers, tournament promoters, professional golfers, and local authorities. Further 
research assessing physical activity interventions would be beneficial in other golfing (for 
example different countries, cultures etc) and non-golfing contexts (for example other sports 
or mass spectator events), and stakeholder buy in and a recognition of cultural and event 
specific detail would be important.  This would include seeking the support of prominent local 
players.  Whether the support of professional golfers/ professional athletes from other sports 
is feasible depends on a range of factors. Often these athletes and organisations receive a 
large volume of requests to support initiatives.  Our research, and other evidence suggests 
“that if education/intervention is provided by persons or in a context that persons identify 
with/admire, then it may be well received” (Gray et al., 2013; Janis & Mann, 1977; Murray et 
al ., 2019b; Noar, Bernac & Harris, 2007).  In our discussions with professional golfers, we 
highlighted a low time demand for them, and potential reputational benefits for them and the 
sport based on their association with health messaging.  In terms of feasibility for conducting 
the research with spectators, I ensured the time demand for spectators to take part in the 
research was short, and understood and found locations close to main entrance points to 
recruit participants.  
 
3.7.2 Reasons for attending a tournament by many golf spectators 
I have described reasons for attendance at the Paul Lawrie Matchplay as rated by 
participants on entry to the venue. These study findings are in keeping with research findings 
(Hansen & Gauthier, 1993, 1994; Lyu & Lee, 2013; Robinson et al., 2004) that “exercise/ 
physical activity” can be an important reason for attendance.  Findings from these specific 
spectators at this specific tournament may or may not be generalisable to different types of 
tournament, venues, crowds or geographies. To gain further insights and to aid potential 
implementation, following publication, I informally discussed findings with Chief Executives 
from each of The European Tour, The R+A, the Asian Tour, The World Golf Foundation, and 
the International Golf Federation. These leaders saw opportunity to promote golf 
tournaments as an opportunity to spend time with friends and family, gain fresh air and 
physical activity, as well as the traditional focus of show-casing the chance to see leading 
players. Proactively, some of these organisations engaged with commercial partners to help 
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share this narrative and put in place public health interventions which included spectator 
health initiatives, but also addressed issues of sustainability and limiting single use plastic, 
and to make golf events increasingly inclusive. These research findings have made a 
contribution to more events building health and well-being into their marketing strategy and 
content delivered to spectators.  
However these golf industry leaders all pointed out in some form of words that although 
fresh air, time with friends and family and physical activity were near equivalent to “watching 
star players” as a reason for attendance in my/ our study, their experience across hundreds 
of golf tournaments was that spectator numbers are boosted most by the presence of star 
players. They also highlighted the history and prestige of tournaments like the Ryder Cup or 
the Open Championship being an additional draw for spectators. Championship managers at 
the European Tour agreed with Paul Dunstan, Operations Director, Ryder Cup Europe as 
well as for the Paul Lawrie Matchplay where our research was conducted who shared in 
personal correspondence 
 “Certain players like Rory McIlroy and Tiger Woods will move the needle wherever an event 
is staged.  Other considerations are the history of an event- people want to watch the Ryder 
Cup or the BMW PGA. Also local interest and culture are important. There are certain 
countries where we will get big crowds and others less so”.  
 
3.7.3 Spectating at a golf tournament can provide health enhancing physical activity and 
benefit health for individuals and the general public.  
 
Golf spectators can obtain health enhancing physical activity while at a professional 
tournament. In my research sample, many golf spectators contemplated increasing PA in 
daily life while over 40% of this sample self-report having actually increased PA three 
months later. While these findings point to exciting opportunities to engage with sporting 
figures and institutions to promote health it is necessary to present these data with caution, 
noting limitations we have described.   
As evidence of uptake and use, in my role as Chief Medical Officer for the European Tour 
and in various other roles, I provide input for >80 golf tournaments per year, attending 
approximately 15 per year in person. At many of these, one or several government ministers 
will attend and are often interested to hear of the health enhancing physical activity that can 
be obtained by spectators, with some encouraged to walk the course themselves. 
Discussing this research with various ministers has also been a useful way to discuss the 
health benefits of physical activity more widely, and discuss opportunities relating to the 
World Health Organisation’s Global Action Plan for Physical Activity (World Health 
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Organisation, 2019). The Solheim Cup 2019 was an example where all government cabinet 
ministers were briefed on the event, and at least 5 attended in person.  Figure 9 below 
shows an example of a quote provided to the press by the Minister for Public Health and 
Sport, carried by radio, newspapers but also in this example National Health Service 
websites.   
 
 
Figure 9. Screenshot of National Health Service website quoting the Minister for Public 






















3.8 Strengths and limitations and lessons learned 
Strengths and limitations of the spectator health research are discussed within the published 
papers themselves.  
 
Involvement of tournament organisers, and government officials, and my own involvement in 
both the research and medical provision at golf tournaments presents both a strength and 
limitation. A risk of bias exists, given conflicts of interest that include tournament organisers 
potentially benefitting reputationally and financially, and the government claiming a legacy of 
increased physical activity from sporting events it supports if research findings were positive. 
However, input from these stakeholders is extremely valuable for the research and also the 
practical implementation of public health initiatives at future events. The same stakeholders 
that supported the existing research in Scotland helped implement interventions at the Open 
Championship, Women’s British Open, Scottish Open and Solheim Cup on the same shores. 
It is very likely that these conflicts of interest will arise for other researchers assessing 
spectator health in other countries, and in other sports. Overall, we felt it beneficial to 
collaborate with event organisers, local government and others, but committed to publish the 
results regardless of whether the results would be construed as negative or positive for 
these bodies.  
 
Methodological limitations including sample size, potential selection bias, and a reliance on 
self-report rather than objective data when following spectators up beyond the event are 
outlined in detail in the published papers. Further work, in different contexts is required to 
establish the extent to which the findings can be generalised to other populations (external 
validity).  The validity and reliability of the questionnaires were not formally investigated.  
 
A strength of this research has been to provide a model, and practical support for 
stakeholders to institute this intervention in a range of contexts, with low or zero cost and 
little other perceived downside. Providing public health interventions is now a regular 
occurrence at European Tour, and other golfing events such as the Ryder Cup, the Open 
Championship, the BMW PGA, Scottish Open and Women’s British Open. This follows the 
best available evidence which includes i) tailoring an intervention with information from 
people and organisations that the spectators admire (Gray et al., 2013; Noar et al., 2007;) 
and ii) de-emphasizing the sporting element and encouraging people to walk more (Bauman, 
Bellew & Craig, 2015; Bauman et al., 2013; Weed et al., 2015).  
 
My research showed that spectators’ preferred method for receiving information about 
‘active spectating’ is via a “big screen” which was over 3 times as popular as via leaflet, or 
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any other method. The information we provided spectators during our research was via 
leaflet. In retrospect, I would have informally polled 50-100 spectators at an event, and 
determined a preference for mode of receiving information prior to initiating the research.  To 
gain further insights, I conducted brief and informal market research at the Open 
Championship which confirmed that spectators like big screen (which can provide flexible 
and updating content), but also information towers (with highly visible, engaging content) and 
also integration into the event program (which was not presented as an option in our 
research). Less favoured are email, leaflet, or conventional poster.  Examples of 
implementation of these information towers and big screen content a year are seen below in 
Figure 10. It may be that provision of information on big screen/ information towers and in 
the program would have been a more effective method of providing information to spectators 
during my research, where a leaflet was provided to each spectator.  
 
Figure 10. Big screen and information tower content. Pictured being active while spectating 
themselves are Dr Catherine Calderwood Chief Medical Officer for Scotland; Joe Fitzpatrick, 











3.9 Uptake, use and impact summary 
The published paper “Maximising and evaluating the uptake, use and impact of golf and 
health studies “(Murray, 2019c) and chapter five of this thesis trace the pathway to impact for 
the golf and spectator health research.  Figure 11 below provides an overview of this, 
providing context for this chapter. 
 
 
Figure 11. Pathway to Impact of “Golf Spectator Physical Activity” study. Re-produced from 
Murray, 2019a, with permission from BMJ publishing. 
 
In summary, the spectator health studies have made a contribution to knowledge to end-user 
groups.  
 The general public/ golfers- with >70 popular press outputs, and direct 
communications indicating golf spectators have changed or are considering changing 
behaviour based on findings. 
 For the golf industry the research has led to the adoption of public health messaging 
at many of the biggest golf tournaments on earth, and engagement with leading 
players. 
 Public Health/ Sports/ Health ministers and Chief Medical Officers have engaged 
directly with professional golf tours regarding key messaging and delivery of public 
health interventions at golf tournaments.  
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 Scientifically it has been presented at international conferences including ISPAH, 
WHO HEPA Europe, Planetary Health, Healthy Stadia, the International Congress on 




































 3.10 Chapter summary and conclusions 
The observational study of spectators’ step counts and reasons for attending a golf 
tournament, and follow up study assessing spectators’ beliefs and self-reported physical 
activity 3 months after attending a professional golf tournament were designed to address a 
key knowledge gap identified by the scoping review.  
 
Findings indicate that obtaining exercise/ physical activity is rated as an important reason for 
attending a tournament by many golf spectators.  Spectating at a golf tournament can 
provide health enhancing physical activity with 82.9% of those studied at a UK based event 
obtaining.  Public education interventions at golf tournaments may benefit spectators’ 
individual health and well-being and may contribute to public health and well-being having 
potential to act as a ‘teachable moment’. 
 
Recommendations from these research results include: 
-Spectators- to spectate in an active fashion, and consider increasing or maintaining physical 
activity levels beyond the golf tournament 
-Golf industry and relevant stakeholders to promote public health interventions and 
knowledge around physical activity 
-Policy makers- can work with promoters to benefit public health by encouraging physical 
activity and other public health promotion  
Following this research I have collaborated with golfers, the golf industry (including event 
organisers), and policy makers to implement physical activity education/ interventions at 
major golf events such as the Open Championship, Women’s British Open, Ryder Cup, and 
events in Indonesia, China and Spain.  
The most satisfying part of this research was providing clear guidance to spectators, the golf 
industry and policy makers, and helping implement guidance with these groups to maximise 
health benefits that can be supported through attendance at a professional golf tournament.  
Having produced guidance on this relatively narrow aspect of golf and health, the next 
logical step for this thesis was to produce consensus on what is known about golf and 
health, with the aim to provide concrete guidance to the public, the golf industry, and policy 







Chapter Four. An International Consensus on Golf and Health using Delphi methods 
 
4.1 Introduction 
4.1.1 Background and rationale 
I have presented a review of the literature in chapter two, and original research to address 
identified knowledge gaps in chapter three. Following these studies, the next objective was 
to provide guidance on what is known regarding golf and health, and what can be done to 
promote better health through golf, to i) golfers/ potential golfers ii) the golf industry/ facilities 
iii) the scientific community iv) policy/ decision makers. 
 
Chapter three describes how research evidence on the health benefits of golf provided 
scientific guidance to spectators, the golf industry (in particular tournament organisers) and 
policy makers to guide implementation of health promoting strategies at professional golf 
tournaments. Having produced guidance on this relatively narrow aspect of golf and health, 
the next step (as per Figure 12) was to provide concrete advice regarding a wider range of 
issues, on actions that can be taken to increase opportunities to maximise health gains from 




Figure 12. The vision, objectives, and research questions for this thesis, with the objectives 
and research questions for chapter four highlighted. 
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The rationale for conducting an International Consensus study on Golf and Health was to 
provide a consensus on the evidence related to golf and health and provide guidance to 
golfers, the golf industry, policy makers and the scientific community. 
 
This chapter contains an introduction to the International Consensus on Golf and Health and 
the processes involved. Following this, two papers published in the British Journal of Sports 
Medicine (BJSM) are presented. They comprised the consensus itself, and a companion 
article providing knowledge translation assets which include infographics and video content 
with the references provided below.  
 
 Murray, A. D., Archibald, D., Murray, I. R., Hawkes, R. A., Foster, C., Barker, K., ... & 
Mutrie, N. (2018a). 2018 International Consensus Statement on Golf and Health to 
guide action by people, policymakers and the golf industry. Br J Sports Med, 52(22), 
1426-14361. 
 Murray, A. D., Barton, C. J., Archibald, D., Glover, D., Murray, I. R., Barker, K., & 
Hawkes, R. A. (2018b). Infographics and digital resources: an International 
Consensus on Golf and Health. Br J Sports Med, 52(22), 1421-1425. 
As per previous chapters, word limits of the publishing journal do not permit as thorough 
discussion as is needed for the purpose of this thesis.  Therefore a discussion of the 
principal findings, strengths and limitations, context and the approach taken to ensure 
maximal research use, research uptake, and research impact follow the published papers. In 
order to present the published studies in full, while providing suitable background, some 
repetition has been needed.  
 
4.1.2. Author contributions 
I identified methods, existing literature regarding Delphi methods, and led the development 
of methods and data extraction. I conducted the Delphi process, and drafted and 
subsequently revised the consensus. I scripted, and produced digitasl assets including 
infographics and animation. Dr Paul Kelly, Professor Nanette Mutrie, and Professor Liz 
Grant provided supervision in identifying the method. Dr Iain Murray, supported me in 
identifying existing Delphi methods and frameworks and with data extraction.  Dr Danny 
Glover assisted with the design of the infographics, and Jennifer Duncan and Aston Ward 






4.2 Frameworks for consensus statements and protocol 
4.2.1 Assessing the need for this work and intended use and impact 
Although the scoping review collated evidence on the topic of golf and health, stakeholders 
wanted to know what was required in terms of specific actions. Providing clarity on actions 
that could be taken to support golfers/ potential golfers, the golf industry, the scientific 
community and policy makers could support these groups to make decisions to maximise the 
health benefits of golf and minimise dis-benefits. It is unlikely that individuals from these 
groups will have the time or resources to take the scoping review evidence and translate this 
into meaningful action with knowledge brokering, despite there being much to gain.  My 
assumption was that players, potential players and spectators stand to benefit from a better 
understanding of how to realise health benefits, and minimise health issues related to golf, 
while policy makers can raise awareness and support potential public health benefits, and the 
golf industry can benefit from potential increased interest and participation in the sport.   
The uptake, use and impact of our spectator health research (Murray et al., 2017c; Murray et 
al., 2019b) indicated that clear guidance can contribute to practical implementation in some 
aspects of golf and health.  Key stakeholders including the World Golf Foundation identified 
that wider guidance through scientific consensus would guide practical implementation much 
more widely, aiding efforts to improve the health of individuals and populations through golf. 
Thus I started work to produce an International Consensus on Golf and Health.    
4.2.2 Conducting the research 
The Delphi method is a systematic, reproducible and established method for achieving 
consensus of opinion by experts, and identifying priorities on real-world issues (Hsu & 
Sandford, 2007).   These methods can assist in drawing on the best available evidence, and 
the opinions and experiences of individuals and the organisations they represent (Hasson, 
Keeney & McKenna, 2000). 
 
Dalkey & Helmer (1963) provided a framework frequently used for Delphi studies.  This work 
has been discussed, utilised and refined by Akins, Tolson & Cole, 2005; Diamond et al., 2014; 
Gustafson, Delbecq, & Van de Ven, 1986; Hasson et al., 2000; Hsu & Sandford, 2007; and 
Ludwig, 1997, whose iterations suited their respective applications. These works all describe 
an iterative series of questionnaires, that allow an expert group to re-score based on the 
usually anonymised feedback of the group.   Delphi methods have been adapted successfully 
to sport and exercise medicine topics (Crossley et al., 2016; Griffin et al., 2016).   
 
Following discussion with supervisors and Delphi methods experts, I determined to use a 
series of questionnaires to collect data from the selected expert group (Hsu & Sandford, 2007), 
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before providing appropriate feedback to the expert panel. Authors report that three iterations 
or “rounds” are frequently sufficient to collect required information and reach consensus (Hsu 
& Sandford, 2007; Ludwig, 1997) with 75% agreement being the median threshold agreement 
to define consensus (Diamond et al., 2014).  A Delphi format with use of electronic/ remote 
collection of data can obviate undue influence of potentially dominant individuals, and lower 
barriers presented by international travel and communication which can produce bias in a 
consensus process depending on who can attend and the language they speak. Additionally, 
the Appraisal of Guidelines for Research and Evaluation 2 (AGREE 2) (Brouwers et al., 2010) 
instrument was used to inform the conduct of the consensus study. 
  
I led the production of a protocol based on existing best practice for the Delphi method, while 
ensuring it was suitable and practical for the task in hand. We thus predefined methods and 



























4.3 The 2018 International Consensus on Golf and Health 
Methods described in the protocol enabled the publication of “The 2018 International 
Consensus on Golf and health to guide action by people, policy makers and the golf 
industry” (Murray et al., 2018a). 
 
Further supplementary files, published online only with the consensus are presented in the 
Appendix to this thesis, as below: 
Appendix 14 Consensus statement. Full search strategy.  
Appendix 15 Consensus statement. Supplementary file one. Expert panel members. 
Appendix 16 Consensus statement. Supplementary file two. Final included statements and 
levels of agreement.  
 
Permission to publish the consensus and supplementary files within this thesis is granted 
under the Creative Commons Attribution License (CC BY 4.0; 
https://creativecommons.org/licenses/by/4.0/).   
 
A link to the article and the full article are below. 



















1433Murray AD, et al. Br J Sports Med 2018;52:1426–1436. doi:10.1136/bjsports-2018-099509























































































































                                                                                                                                                                                    
120 
 
4.4 Efforts to encourage visibility, uptake, use, and impact  
4.4.1 Introduction 
 
The over-arching vision for this thesis was to contribute knowledge regarding what is known 
about golf and health, and what can be advised to maximise health benefits, and minimise 
the health dis-benefits of golf.  
 
 In this chapter I aimed to contribute knowledge to i) golfers, golf spectators and the general 
public, ii) the golf industry/ facilities, iii) the scientific community, iv) policy/ decision makers, 
and recognised that the full scientific paper may need to put in accessible form for each of 
these groups. This speaks to the importance for scientists and academic institutions of 
engaging stakeholders (Best & Holmes, 2010; Morton, 2015a), and developing engaging 
content that can be shared widely ( Barton & Merolli, 2017; Murray, Duncan, Glover, Griffin, 
& Tarazi, 2019a; Murray, Murray & Barton, 2018c). I detail efforts to maximise uptake, use 
and impact of research further in chapter five. 
 
4.4.2 Creating communication content - Infographic and digital resources 
 
To ensure infographic content was scientifically robust, I worked with my academic 
supervisors to draft and submit a short paper including infographics and digital resources for 
peer review. A key difference between this paper, and the infographics published in chapters 
two and three is that it is more comprehensive.  While chapters two and three contained 
single summary infographics related to i) golf and health and ii) golf and spectators health, 
“infographics and digital resources for the international consensus on golf and health” 
contains three infographics and supporting text. Each infographic summarises key actions 
that could improve health through golf for a key stakeholder group. As each of these groups, 
and actions required were distinct, a separate infographic for each group could add value, 
providing clear messaging in an engaging format.  “Infographics and digital resources for the 
international consensus on golf and health” was published in the British Journal of Sports 
Medicine and is reproduced within this thesis granted under the Creative Commons 
Attribution License (CC BY 4.0; https://creativecommons.org/licenses/by/4.0/).  A link to the 
article is shown here  https://bjsm.bmj.com/content/52/22/1421 
 















4.5 Principal findings and context 
The International Consensus Statement on golf and health provides guidance on actions by 
people, policy makers and the golf industry. The principal research findings were: 
 
 It was feasible to engage leaders at the intersection of health, sport, policy and golf to 
build a cross-sectoral agreement relating to golf and health. 
 Consensus was achieved on i) the health risks and benefits associated with golf, ii) 
how individuals and populations can improve their health through playing golf or 
spectating at events iii) how the golf industry, and iv) policy makers can increase 
opportunities for gaining health benefits through golf and minimise the health risks of 
golf.  
 Working with key stakeholders, including golfers, the golf industry, policy makers, 
public health experts and colleague researchers was vital in establishing consensus, 
and for practical implementation beyond this. 
It was encouraging that leaders at the intersection of health, sport, policy and golf could 
collaborate to produce a cross-sectoral consensus relating to golf and health. Consensus 
has been reached by practitioners, researchers and industry before regarding the 
epidemiology and reporting of illness/ injury in tennis (Pluim et al., 2009), football (Fuller et 
al., 2006), rugby union (Fuller et al., 2007),  rugby league (King, Gabbett, Gissane, & 
Hodgson, 2009), multi-sport (Junge et al., 2008), cricket (Orchard et al., 2016), athletics 
(Timpka et al., 2014), and thoroughbred horse racing (Turner et al., 2012),  but not to our 
knowledge regarding the public health aspects of a particular sport.  
 
A memorandum of understanding signed in 2010 
https://www.who.int/dietphysicalactivity/mou_olympicscommitte_en.pdf?ua=1 and renewed 
in 2018 between the International Olympic Committee (IOC) and the World Health 
Organisation calls for the promotion of healthy lifestyles, physical activity and sport.  An 
opportunity exists for each sport to engage leaders in their sport, and work with researchers, 
policy makers and other stakeholders to evaluate the evidence and reach consensus on how 
health benefits can be maximized and health dis-benefits minimized. This can help support 
the aim of the World Health Organisation to support more people to be more physically 
active, more often (World Health Organisation, 2019).  The illness/ injury epidemiology and 
reporting consensus documents also offer insight that sports can learn and build on 
templates from other sports in building agreement to guide action and inform interventions 




Direct communications with researchers and practitioners in other sports affirms the value of 
close co-operation and collaboration with industry and policy makers, and in learning from 
the experiences of other sports in building consensus and guiding practical implementation.  
 
Overall, working on the golf and health consensus helped further golf and health knowledge, 


































4.6 Strengths and limitations 
Strengths and limitation of the consensus study are discussed within the published papers.  
In short, established search strategy and Delphi methods were utilized building on my 
previous work and established best practice. I minimized bias due to conflict of interest by 
requiring high levels of overall agreement for a statement to be included in the final 
consensus.  
 
The consensus re-emphasized that better, more definitive research is needed in some areas, 
including  
i) golf’s role in providing muscle/bone strengthening, and balance improvement 
benefits, 
ii) evaluation of the implementation of recommendations that can improve health for 
people and populations, and mitigate health dis-benefits associated with golf.    
iii) Mental health and well-being and golf in specific population groups (for example 
women and girls, and those with a disability).  
 
A significant strength of the process was building a network of researchers, practitioners, golf 
industry experts, and policy makers. Once the consensus was agreed, this established 
network was able to progress and co-deliver aspects of the consensus.   
 
As highlighted in the published papers, knowledge gaps existed, and the consensus is based 
on the best available rather than consistently strong evidence. With these knowledge gaps 
















4.7 Uptake, use and impact summary 
I created content subject to scientific peer review, but also additional multi-media/ digital 
assets to help sharing of key messages and engagement with the consensus.  Creating this 
content is a key step in being able to share research findings and make them relevant to 
different stakeholder groups (Barton & Merolli, 2017; Ibrahim et al., 2017; Murray et al., 
2018c).  I then worked with relevant stakeholders to share research findings widely.  Below 
are examples of work to share research findings with the stakeholder groups identified 
previously.  
 
Golfers/ general population.  
The publishing journal (BJSM) issued a press release, with information shared with general 
and golf press. I was available for and took part in interviews for television, radio, 
newspapers, online content and industry press.  We created an entire section of the golf and 
health website providing content from the consensus 
https://www.golfandhealth.org/about/international-consensus-on-golf-health/ .  Social media 
platforms (twitter, Facebook, Instagram and blogs) shared these resources, and gathered 
feedback/ user experience.  
 
Golf Industry 
Summary briefings were created for golf industry leaders, who were tasked with sharing 
findings with golf facilities and the golf industry. The World Golf Foundation and R&A 
communicated findings with each national federation, and the leading organisations that 
represent the executive board of the World Golf Foundation. 
 
Policy Makers  
Publication of the International Consensus on Golf and Health followed shortly after the 
launch of the World Health Organisation’s Global Action Plan on Physical Activity. An 
example of dialogue I facilitated included a reception at the UK Houses of Parliament, where 
parliamentarians and other delegates heard from  
 World Health Organisation’s Program Manager Prof Fiona Bull, on the Global Action 
Plan for Physical Activity 
 International Consensus on Golf and Health first author Dr Andrew Murray regards 
actions policy makers can take regarding physical activity, golf and health 
 The R&A Chief Executive Martin Slumbers described efforts to make golf more 
inclusive, accessible and outlined the Women and Girls charter 
 Steve Brine the Minister of Public Health and Sport reflected on golf’s overall health 
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benefits, and how collective action can best maximise these.  
We responded to requests from policy makers/ decision makers in several countries 
requesting detail of actions for policy makers.  
 
Scientific Community 
An International Congress on Golf and Health (17-18th October 2018) coincided with the 
release of the consensus document. This featured a full day Golf and Health scientific 
meeting with researchers and interested parties from the USA, Australia, China, Lithuania 
and the UK who considered the findings of the consensus and discussed research they are 
undertaking in the fields of dementia and Parkinson’s Disease, social prescribing, 
rehabilitation of military veterans, golfer engagement, physical activity. This facilitated 
streamlining of ideas and further collaborative working. A 40 minute breakfast meeting was 
hosted the day prior during the International Society for Physical Activity for Health (ISPAH) 
bi-yearly congress.  
 
In chapters two and three we utilised the Research Contribution Framework (Morton, 2015a, 
b) to evaluate the uptake, use and impact of i) the scoping review and ii) spectator health 
research. These research outputs had been published for over a year prior to evaluation.  
 
The published paper “Maximising and evaluating the uptake, use and impact of golf and 
health studies “(Murray, 2019c) and chapter five of this thesis trace the pathway to impact for 
the International Consensus on Golf and Health and other golf and health publications.  
Figure 13 provides an overview of this, providing context for this chapter. As before, we 
describe a pathway/ contribution to impact, acknowledging that other factors can contribute 
to outcomes. The timeframe (six months) between publication of the consensus, and the 
evaluation process was short, meaning that eventual impact is still to be determined.  
 
In summary, the International Consensus on Golf and Health has made a contribution to 
knowledge, to end-user groups including  
 The general public/ golfers- with >120 popular press outputs, and direct 
communications indicating golfers are taking action based on it. 
 For the golf industry the consensus has been discussed with senior leaders from all 
seven organisations represented on the board of the World Golf Foundation. A 
contribution to increasing inclusivity of golf can be demonstrated. 
 For policy makers it has been discussed with nine government ministers, some of 
whom have facilitated cross-sectoral discussion, and are signatory to the consensus.  
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 Scientifically, the process of producing consensus has helped shape the research 
and implementation agenda, while a major international meeting brought researchers 
from 4 continents together to consider next steps.  
 
   
Figure 13. Pathway to impact of International Consensus on Golf and Health. Re-produced 

















4.8 Chapter summary and conclusions 
The “2018 International Consensus Statement on golf and health to guide action by people, 
policy makers and the golf industry” was designed to provide information to key stakeholder 
groups namely: 
i) Golfers/ potential golfers 
ii) The golf industry/ facilities 
iii) Policy/ decision makers 
 Providing specific guidance to these groups built on chapters two and three which had 
systematically reviewed the literature regarding golf and health, and conducted original 
research to address a knowledge gap.  
 
Experts in health and sport policy, global public health, golf and health, and clinicians with 
relevant subject knowledge were represented amongst 25 expert panel members involved 
with the Delphi process.  83 items covering three principle domains were included in the final 
consensus.   Having a breadth of stakeholders involved in building the consensus was 
valuable in ensuring wide relevance, and potentially for practical implementation beyond this.  
Following the conduct of i) the Scoping Review ii) original research addressing a knowledge 
gap and iii) an International Consensus Statement on golf and health to guide action by 
people, policy makers and the golf industry, an evaluation was designed to examine the 



















Chapter Five- Knowledge Translation and Impact Assessment. 
 
5.1 Introduction 
5.1.1 Rationale and background 
As previously stated, I wanted to understand how my research could make a difference in 
the real world, and to evaluate the success or otherwise of the project in achieving the 
vision/ objectives. This was for a number of reasons. Having come from a background 
working in public health policy (with the Scottish Government) and as a General Practitioner/ 
Family doctor, I had come to understand the importance of getting research into practice.   
As well as producing empirical evidence on golf and health, I wanted to provide evidence on 
how this knowledge can be used. I also recognised that the communication and 
dissemination of research, and evaluation of its uptake, use and impact is also a growing 
priority for both researchers and funders (Higher Education Funding Council for England, 
2014, 2017; The UK Economic & Social Research Council, 2015).  Mechanisms to support 
the implementation of priorities identified from physical activity research and policy 
documents remains a key challenge (Koorts, Eakin, Estabrooks, Timperio., Salmon, & 
Bauman, 2018), and I wanted to contribute to this knowledge gap.  
 
Thus, further objectives for this thesis were to i) maximise the impact of our work and ii) 
perform an evaluation, to determine to what extent uptake, use and impact of this research 
had been achieved.  In this chapter, I take the topic of golf and health and aim to outline 
processes that may contribute to improved research uptake, use and impact proposing a 
Research Impact (RI) tool. I then evaluate my published research using the Research 
Contribution Framework (RCF). Figure 14 below highlights the overall vision for the thesis, 
the objectives, and the research questions that stem from these. This includes the research 





Figure 14. The vision, objectives, and research questions for this thesis including objectives 
and research questions for chapter five 
 
5.1.2 Maximising the impact of the research 
Prior to starting my PhD, my main involvement with research was as an end user in my roles 
as a practitioner (General Practitioner and Sports and Exercise Medicine Consultant), and 
policy maker.  I had been amazed by the failure of knowledge (for example research 
findings) to be applied consistently in clinical practice and policy, neatly described as the 
“know-do” gap in a World Health Organisation (2006) publication.  Don Berwick the Chief 
Executive Officer of the Institute for Health Improvement (IHI) outlined in a speech in 2003 
that 
“The failure to use available science is costly and harmful; it leads to over-use of unhelpful 
care, under-use of effective care, and failures in execution” 
 
There are numerous examples of failure of knowledge to be executed in public health policy 
and practice, with for example citrus being shown to be effective against scurvy by James 
Lancaster in 1601, and again by James Lind in 1753, but the British Navy taking until 1795 
to adopt policies encouraging citrus fruit consumption to prevent scurvy (Glouberman, 2009).  
   
While learning how to become a better and more professional researcher during the conduct 
of my thesis, I also wanted to better understand knowledge exchange, and mechanisms by 
which research could be impactful;  a quality increasingly prioritised by researchers, 
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universities, and Research Frameworks (Higher Education Funding Council England, 2014, 
2017; Stern, 2016). This would allow the research produced in this thesis to be more 
impactful, and builds on an existing skill set (I have authored editorial articles for the 
Guardian, the Daily Mail, and the Times newspapers, the British Broadcasting Corporation 
(BBC), Geographical Magazine, and other publications). Early in my PhD studies, I sought 
opportunities to better understand the science behind knowledge exchange, and to gain 
practical experience of this. 
 
Knowledge exchange has been described as “a two-way exchange between researchers 
and research users, to share ideas, research evidence, experiences and skills” (Economic 
and Social Research Council (ESRC), 2019. Building strong relationships and collaborations 
can be beneficial for all parties and is not limited to sharing research findings upon research 
completion but can be encouraged at any stage of the research process (Committee of the 
Health and Medical Research Strategic Review, 1999; London School of Economics and 
Political Science (LSEPS), 2019.  Indeed Mitchell, Pirkis, Hall, & Haas (2009) articulate that  
“ongoing partnerships between researchers and decision-makers are critically important to 
effective transfer and exchange of knowledge generated from health services research”. 
 
Effective partnership or as a minimum discussions between researchers and decision-
makers, are often described as the most important factor or at least an important factor 
regarding whether or not research evidence is used by end-users (Lavis, 2006; Lomas, 
1997a,b; Mitchell et al., 2009; Ross, Lavis, Rodriguez, Woodside & Denis, 2008).  It should 
be noted that the varied timeframes within which stakeholders operate under can put 
pressure on collaborations and requires careful thought. When working in policy and 
industry, my experience is that timeframes to gather evidence to inform decisions were often 
hours to days, while months and even years are more optimal for research (Lavis, 2006). 
Wiseman, Carey, Langdvodt, & Barraket, (2015) neatly describe “parallel universes within 
which researchers and policy makers produce, analyse and communicate” evidence and 
ideas. Building stronger links helps to create and maintain a value chain in knowledge 
transfer, and opportunity to generate impact (Lomas, 1997b; ESRC, 2019). Each group can 
gain knowledge and ideas, but also understand the context and pressures that face other 
stakeholder groups.  
 
Researchers can help build bridges towards end-users of their work by employing specific 
actions and tools to increase the visibility and uptake of research (Barton & Merolli, 2017; 
Ibrahim et al., 2017; Murray et al., 2018c, 2019a; Scott et al., Scott et al., 2016, 2017; Thoma 
et al, 2018). Traditional stages of producing research include i) assessing the need for 
research, ii) carrying out the research and iii) publishing the research.  I built on these, and 
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the available evidence to systematically adopt further steps that included iv) creating digital 
resources (for example infographics, video, web content, v) sharing the resources using 
platforms such as conferences and social media and vi) evaluating the uptake, use and impact 
of our work. Underpinning this work is a recognition that building strong relationships and 
collaborations is vital at each stage in the process (LSEPS, 2019; Morton, 2015a).  
 
As well as contributing to knowledge, I felt that the knowledge exchange activities I undertook 
were part of my personal growth and development. The more people that were exposed to the 
research, and the higher the level of engagement, the better the opportunity to collaborate 
further, gain feedback, and learn. As part of this, I aimed to keep the text within academic 
outputs as clear and concise as feasible (Sword, 2012), but also created and shared widely 
resources that could be digested by the range of stakeholders (for example the general public/ 
golfers, the golf industry, policy/ decision makers) as well as fellow researchers. In this chapter 
I describe the processes we adopted and adapted to produce a Research Impact (RI) tool.  
 
5.1.3 Evaluating the uptake, use and impact of the research 
Evaluation has been defined as “determining the extent to which a program has achieved its 
intended outcomes and the processes undertaken to achieve these outcomes” (Bauman & 
Nutbeam, 2013).  The evaluation of research, facilitates policies and practices that are well-
informed and supports future planning.  Evaluation provides a better ability to predict the 
results if programs were extended/ rolled out (Government of Western Australia (GWA), 
2013; Nutbeam, 1999) than if evaluation is not undertaken.  Evaluation will vary considerably 
based on resources available, and other contextual factors. The risk of bias when evaluating 
your own research is obvious. Although Grant, Brutscher, Kirk, Butler & Wooding (2010), 
assessed various evaluation frameworks to measure impact, noting that evidence-based 
case studies, even when performed by the research teams being evaluated themselves are 
better than purely quantitative metrics and can produce valid results.  
 
In public health and sports and exercise medicine, building on Bauman & Nutbeam’s (2013) 
work, evaluation may help researchers, research projects and programs to determine  
 What impact did you have? 
 Was it value for money? 
 Did the project meet its goals? 
 (why did it not meet its goals) 
 How could we improve the project?  
 What would be logical next steps for research? 
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Public health and sport and exercise medicine research is often practically applied and 
evaluation can be challenging. Attributing a change in health beliefs (for example amongst 
patients or practitioners), changes in behaviours or practice, or change in policy to a single 
or specific research outputs is frequently problematic (Morton, 2015a). Often the aim of 
public health research and intervention is to effect change across multiple stakeholders, 
perhaps even involving multiple sectors (Schut et al., 2014).  
 
Recognising the systems (for example health and sport) within which the research is looking 
to contribute (Donovan, 2011), and the barriers and enablers of change within these systems 
(Williams, 2011), I felt that a framework that can assess a contribution to impact, rather than 
one attempting to demonstrate cause and effect relationships was required.  I assessed 
various strategies/ frameworks to evaluate research and its impact on policy and practice 
(Campbell et al., 2000; Glasgow, Vogt, & Boles, 1999; Milstein & Wetterhall, 1999; Morton, 
2015a; Schut et al., 2014; Searles et al., 2016; Van Eerd, 2011).  Each of these provided 
different perspectives, and often sets of tools appropriate to the context of the authors. In 
addition to requiring a framework assessing a contribution to impact, I was looking for a 
framework that recognised that research users do not function only as passive recipients but 
can actively collaborate in the conduct of research.  
 
The Research Contribution Framework (RCF) (Morton, 2015a, b) represented the best fit for 
my research for the reasons detailed below, and could be applied across a range of public 
health/ sports and exercise medicine research. It explicitly acknowledges the critical role of 
building relationships with stakeholders and addresses many of the main challenges of 
evaluating research in a complex world. It can provide a link not only between research 
inputs, but also other activities (for example efforts regarding knowledge translation) and 
uptake, use and impact. Evaluation can be re-visited, building on initial evaluation. Both 
qualitative and quantitative information can be integrated. Challenges include (as was the 
case for me) a research group more familiar with conducting research rather than evaluating 
research, and delineating what success would look like through the identification of outcome 
indicators.  
 
Logic models/ pathway to impact models may also add value to researchers including public 
health/ sports and exercise medicine researchers looking to evaluate their work (Bauman & 
Nutbeam, 2013; Kellogg Foundation, 2004). They helped me map this project, building a 
step by step plan of what I wanted to achieve and helped measure if we were achieving 
these aims.  They can help demonstrate a “chain of connections” (Bauman & Nutbeam, 
2013) showing outcomes based on available evidence. We utilised pathway to impact 
138 
 
models/ logic models as tools to help planning our efforts to maximise impact, and then to 
evaluate impact. To do this I 
i) Identified persons who could contribute to our evaluation  
ii) Identified a guiding framework (the Research Contribution Framework) 
iii) Grouped outcomes regarding uptake, use and impact into common themes 
iv) Collated exsiting data, and collected new data 
v) Assessed outcomes and reflected these in the Pathway to Impact models shown in 
Figures 7,12 and 14. 
 
5.1.4 Published article and author contributions 
This chapter describes my efforts to maximise uptake use and impact while developing and 
using the Research Impact (RI) tool, and evaluate the impact of the golf and health research 
utilising Morton’s Research Contribution Framework.   
 
A paper outlining this work was published in the British Journal of Sports Medicine (BJSM) 
namely  
 Murray AD, Kelly P, Morton S, Glover D, Duncan J, Hawkes RA, Grant E, Mutrie N. 
(2019c). Maximising and evaluating the uptake, use and impact of golf and health 
studies.  Br J Sports Med, online first, Dec 2019.  
For this paper, I conceived the idea and developed the method with Paul Kelly, with input 
from Sarah Morton, and support from Christian Barton and Tessa Strain. I collected the data 
and developed a first draft. I designed graphical content with DG and JD. All authors 
commented on drafts and the final manuscript.  As per previous chapters, word limits of the 
publishing journal do not permit as thorough discussion as is needed for the purpose of this 
thesis.  Therefore, in addition to the published work, an introduction, discussion of the 
principal findings, strengths and limitations, context and summary are included in this 
chapter. In order to present the published study in full, while providing suitable background, 












5.2 Maximising and evaluating the uptake, use and impact of golf and health studies 
“Maximising and evaluating the uptake, use and impact of golf and health studies” was 
published in the British Journal of Sports Medicine in December 2019.  
Further supplementary files, published online only with the document are presented in the 
Appendix to this thesis, as below: 
Appendix 17 Updated status of research priorities identified in 2016 Scoping Review.   
 
Permission to publish this article and supplementary files within this thesis is granted under 
the Creative Commons Attribution License (CC BY 4.0; 
https://creativecommons.org/licenses/by/4.0/).   
 
A link to the article and the full article are below. 
























5.3 Principal findings 
Efforts to maximise and evaluate impact from research are gaining priority with the scientific 
community, educational institutions and funders but this can be challenging. In the above 
paper, I outlined a Research Impact (RI) tool, with transferrable processes relevant to Public 
Health/ Sports and Exercise Medicine research that may contribute to improved research 
uptake, use and impact.  The Research Contribution Framework (RCF) I utilised can support 
evaluation of the impact of Public Health/ Sports and Exercise Medicine focused research.  I 
demonstrated uptake and use amongst key stakeholders regarding golf and health, including 






























5.4 Further discussion and context 
5.4.1 Maximising and evaluating impact gaining priority with the scientific community,  
The published paper and introduction to this chapter describe a clear direction of travel in 
which efforts to maximise the impact of research are becoming a requirement, rather than an 
option for researchers and educational institutions if they are to be successful (Best & 
Holmes, 2010; Higher Education Funding Council for England, 2014, 2017; Ozanne et al., 
2017; The UK Economic & Social Research Council, 2015). In addition, evaluating impact 
can help researchers, institutions and funding bodies assess whether aims and impact have 
been achieved, which may influence future resource allocation. I purposefully investigated 
the literature regarding what we could practically do to maximise impact and evaluate our 
work.  
 
5.4.2 The Research Impact (RI) tool 
When I enrolled as a PhD student, a clear aim was to learn about research methods, and 
use this to contribute new knowledge in my chosen topic area. I also reflected on previous 
research I had published, and considered what I had done well, and what lessons could 
improve the impact of my work.  
 
Several conversations with Christian Barton, who went on to publish “it is time to replace 
publish or perish with get visible or vanish: opportunities where digital and social media can 
reshape knowledge translation” (Barton & Merolli, 2017) helped me recognise that I had 
focused only on conducting/ writing the research, and getting it published. I had made at 
best token efforts to increase the visibility of the research through creating engaging further 
content and sharing it widely- key further steps described in Barton and Merolli’s model. I 
was falling into this trap across multiple topic areas. Examples of these include papers on i) 
physical activity for health (Burns & Murray, 2014; Dunlop & Murray, 2013; Murray, 
Calderwood, O’Connor & Mutrie, 2016), ii) sport, and interventions to decrease injury risk 
(Murray, Murray & Robson, 2014, 2015) and iii) injury epidemiology in sport (Scheer & 
Murray, 2011) where we had achieved publication, but very little uptake and use despite the 
constructs being sound.  
 
I looked in depth at knowledge translation tools, helping co-author papers looking at why 
health professionals should know about infographics and digital tools (Murray et al., 2017d; 
Scott et al., 2016), and how to create engaging infographic and video content building on the 
available evidence (Murray et al., 2019a; Scott et al., 2017). I further researched and 
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described how content once created can be shared widely across digital platforms to 
increase visibility and uptake (Mackenzie, Murray & Oliver, 2018; Murray et al., 2019a).  
 
While assessing how to maximise visibility and impact of research, I began to build on 
Barton and Merolli’s model. Principally I felt that the further additions this model would 
benefit from were: 
i) A recognition that building relationships, and working with key stakeholders at 
each stage of the process adds considerable value (Morton, 2015a,b; Oliver, 
Innvar, Lorenc, Woodman, & Thomas, 2014; Ozanne et al., 2017) 
ii) Careful thought, in assessing what research is needed, and offers value for 
resource deployment – often in collaboration with practitioners, and policy makers 
is necessary.  
iii) Committing to, and carrying out evaluation (Morton, 2015a; Schut et al., 2016) 
would help assess impact, return on time and other resource investment, and 
permit reflection and further improvement. 
 
For the first of these, I found it vital to benefit from being embedded in stakeholder groups, 
but also to be able to create space scientifically to critically evaluate what these stakeholders 
say, and what their vested interests are. These relationships can add value to researchers 
looking to create impact (Morton, 2015a,b; Oliver, Innvar, Lorenc, Woodman, & Thomas, 
2014; Ozanne et al., 2017), and is equally applicable to those not already working with 
sports federations and government, although in this instance relationships may take longer 
to foster. The published paper in this chapter outlines a Research Impact (RI) tool, based on 
the evidence and our practical experience which we hope other public health/ sports and 
exercise medicine researchers may find helpful, and can further improve.  
 
The actions in the RI tool could be accomplished by one person or team of people, or 
alternatively different people, or persons could take responsibility for each stage. To follow a 
sporting analogy suggested by Dr Paul Kelly, this process could be conceptualised in two 
ways. First, like a golfer, who is responsible for each and every step (like taking the tee shot, 
the approach shot, shots around the green, and the putts), with inputs from coaches and 
caddies at various points as required. Or second, like a football team where each person or 
unit is responsible for a particular function (goalkeeping, defending, creating scoring 
opportunities, scoring goals) with some assistance from colleagues. For this project we 
followed the golf model, planning and executing each stage, but calling in expertise at each 
stage much in the same way golfers may get expert insight from a long game coach, putting 
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coach, strength and conditioning coach, statistician/ analyst, physiotherapist, doctor, 
nutritionist, sports psychologist or research scientist!  
 
 
5.4.3 Opportunities in evaluation for Public Health/ Sports and Exercise Medicine and 
application of the Research Contribution Framework. 
Evaluation can help researchers to gain insight into whether aims and objectives have been 
achieved, and enable stakeholders to reflect on insights gained, the value or worth of projects, 
and influence future decision making. In short, evaluation can assess what has worked, and 
what lessons can be learned (Bauman & Nutbeam, 2013; Kelly, 2018). 
 
Researchers in public health and sports and exercise medicine have conducted research to 
evaluate the success of programs in public health (Huhman et al., 2007; Tudor-Locke et al., 
2004), injury prevention (Barengo et al., 2014; Thorburg et al., 2017), and screening (Corrado 
et al., 2006; Dallinga, Benjaminse, & Lemmink, 2012). These often discuss the potential 
impact of an intervention, potential further improvements, and logical next steps for the 
program and for research.  However there appears to be a dearth of studies in sport and 
exercise medicine that formally assess the uptake, use and impact of the research itself.   
 
A range of evaluation frameworks can be used (Campbell et al., 2000; Glasgow, Vogt, & Boles, 
1999; Milstein & Wetterhall, 1999; Morton, 2015a; Schut et al., 2014; Searles et al., 2016).  
While there are clear benefits in understanding whether research aims have been achieved, 
and in understanding the uptake, use and impact of research (Morton, 2015a) public health 
and sport and exercise medicine research is often practically applied and evaluation can be 
challenging. Attributing changes in behaviours or practice, or change in policy, to specific 
research outputs is rarely supportable. The Research Contribution Framework can evaluate a 
contribution to impact and highlight uptake and use and may add value for public health/ 
sports and exercise medicine research teams. Logic models/ pathway to impact models can 
assist in planning/ mapping a project, and showing outcomes based on the available evidence 
(Bauman & Nutbeam, 2013; Kelly, 2018). Health improvement can take time, often being 
preceded by changes in knowledge and attitudes in the short term, changes in 
behaviours in the medium term, with end points demonstrating improved health 
following this.   
 
5.4.4 Uptake and use of our research amongst key stakeholders 




 “the Golf and Health research described has had strong uptake and use with the general 
public, golfers, golf industry and facilities and policy makers recognising we describe 
contributions as opposed to direct causal effects. Further time and evaluation is needed to 
determine its contribution to an intended impact of a better understanding of golf and health 
and increased interest and participation in physical activity and in particular golf.” 
 
The detail of the pathway to impact for our principal publications, and by stakeholder group 
are described in the published paper and not repeated here, but additional detail is provided 
in the Appendix section of this thesis as below 
 
Appendix 18. Uptake, use and impact. Scoping Review.  Social media and press activity 
captured by publishing journal. 
Appendix 19. Uptake, use and impact. Scoping Review. UK Parliament Early Day Motion.  
Appendix 20. Uptake, use and impact. Spectator Health. Press release and examples of 
press activity. 
Appendix 21. Uptake, use and impact. Spectator Health. UK Parliamentary support and 
Early Day Motion.  
Appendix 22. Uptake, use and impact. Spectator Health. Examples of implementation as a 
case study by The R&A shared with it’s national federations. 
Appendix 23. Uptake, use and impact. Consensus. Report of press activity by Dr Jonathon 
Greenspan.  
Appendix 24. Uptake, use and impact. Consensus statement. Examples of press coverage.  

















5.5 Strengths and limitations 
Strengths and limitations of the Research Impact tool, the Research Contribution 
Framework, and our efforts to evaluate the uptake, use and impact are described in the 
published paper.  
 
To summarise, our collaborations with the golf industry and with policy makers present a risk 
of bias but were highly valuable to gain insights and with practical implementation. We have 
achieved collaboration with each of our stakeholder groups namely 
i) Golfers and the general public 
ii) The golf industry and facilities 
iii) Policy makers/ decision makers 
iv) The scientific community 
It is likely that researchers looking to maximise the impact of their work, and evaluate their 
research in other areas of public health/ sport may have some similar, but also some 
different opportunities and challenges. This may limit external validity. I do not present the RI 
tool as a set of infallible rules, rather as guidance to support efforts to maximise uptake, use 
and impact. Further work, in different contexts is required to establish the extent to which the 
tools, frameworks and our findings can be generalised to other contexts. 
  
Grant, Brutscher, Kirk, Butler & Wooding (2010), assessed various evaluation frameworks to 
measure impact, noting that evidence-based case studies, even when performed by the 
research teams being evaluated themselves are better than quantitative metrics. However 
the risk of bias when evaluating your own research is obvious, and producing case-study 
reports evaluating the uptake, impact and use of research is resource intensive, and not 














5.6 Chapter summary and conclusions 
Research objectives to i) conduct a review of the literature ii) conduct original research to 
address identified knowledge gaps iii) provide guidance on what is known regarding golf and 
health, and what can be done to promote better health through golf had been achieved in 
chapters 2-4. In this chapter I have described efforts to evaluate the science and build on 
this to maximise, and evaluate the uptake, use and impact of research. I outline a Research 
Impact (RI) tool, with key, transferrable processes relevant to Public Health/ Sports and 
Exercise Medicine research that may contribute to improved research uptake, use and 
impact and discuss how the Research Contribution Framework (RCF) can support 
evaluation of the impact of Public Health/ Sports and Exercise Medicine focused research.  
Lastly, I demonstrate uptake and use of our work amongst key stakeholders, including 



























Chapter six- Summary and conclusions 
 
6.1 Summary of thesis 
6.1.1 Background, vision and objectives of thesis 
Chapter six summarises the main findings of the thesis, in relation to the stated vision and 
objectives. A discussion regarding stakeholder engagement, and personal reflections 
follows. Future priorities for research and implementation of findings are articulated, and 
overall conclusions drawn.  
 
The vision for this thesis was to contribute knowledge regarding what is known about golf 
and health, and what can be advised to maximise health benefits, and minimise the health 
dis-benefits of golf. This vision, and the objectives below were specified in chapter one, 
figure 2.  
 
6.1.2 Discussion of key findings and contribution to knowledge 
The first chapter summarises the established longevity, physical and mental health benefits 
of regular physical activity (Department of Health and Social Care, 2019; Donaldson, 2004; 
Lee et al., 2012; World Health Organisation, 2019) and provides background information on 
golf. Following this introductory chapter, this thesis identifies the gaps in the literature on the 
associations between golf and health.  
 
Chapters 2-5 met the specified objectives for the thesis.  The second chapter of this thesis 
presents a scoping review (Murray et al., 2017a,b) assessing the relationships between golf 
and health. 301 studies met inclusion criteria for the scoping review.  Golf can provide 
moderate intensity physical activity (Ainsworth et al., 2011; Luscombe et al., 2017) and is 
associated with health benefits that include improved cardiovascular, respiratory and 
metabolic profiles (Brown et al., 2016; Murase et al., 1989; Palank & Hargreaves, 1990; 
Parkkari et al., 2001), and improved wellness (Beard, 2007; Kim, Compton & Robb, 2011). 
There is limited evidence related to mental health, while robust studies assessing golf’s 
association with longevity are required.  No measures of physical activity obtained by golf 
spectators had been reported.  More evidence is required regarding golf’s contribution to 
persons meeting muscle strengthening and balance improvement recommendations. 
 
The third chapter of the thesis addresses an evidence gap identified by the systematically 
conducted scoping review. Spectators at professional golf tournaments worldwide could gain 
health-enhancing physical activity (HEPA) during their time at the event (Murray et al., 
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2017c). An initial cross-sectional study of spectators highlighted that obtaining 
exercise/physical activity (PA) can be a motivator to attend, and that spectators can engage 
in health-enhancing PA while at the event (Murray et al., 2017c).  A follow up study of 135 
spectators who responded to a questionnaire three months post intervention showed that 
65.1% of spectators may contemplate/prepare to increase PA in daily life while 40.4% self-
report an increase in PA during the 3 months post intervention at a golf tournament (Murray 
et al., 2019b). Spectators’ preferred method for receiving information about ‘active 
spectating’ is via a big screen. These findings are presented with caution, as respondents 
may not be representative of all golf spectators. 
The Scoping Review highlighted what is known, and what further work is needed. I was 
frequently asked, what actions were required. Golfers would ask “what can I do to get the most 
health benefits from golf?”, while golf industry leaders and policy makers asked “what does it 
mean for us?”. We had success with the spectator health studies in outlining concrete actions, 
that taken collaboratively led to these events working with local and national policy/ decision 
makers to put on health promoting initiatives. A consensus statement on golf and health 
utilising Delphi methods was agreed to be the next logical step, engaging leaders at the 
intersection of health, sport, policy and golf to build a cross-sectoral consensus statement 
relating to golf and health.  Consensus findings, and their implications for players, the golf 
industry and facilities and policy makers are described (Murray et al., 2018a,b). 
The fifth chapter describes strategies to maximise uptake, use and impact of the research 
and evaluates whether I achieved my aim to maximise uptake, use and impact with 
stakeholder groups that included i) golfers and potential golfers, ii) the golf industry and 
facilities, iii) the scientific community and iv) policy/ decision makers.   
 
I used the available evidence to build and use a Research Impact tool (Murray et al., 2019c). 
The RIT takes research beyond the traditional first three steps to include publication, adding 
three further proactive steps to generate impact.  A key principle of this tool was to build 
relationships and collaborations throughout the process. Stages comprise 
a) Assessing the need for research 
b) Carrying out the research 
c) Publishing the research, aiming for engaging and impactful journals 
d) Creating digital resources, for example infographics, podcast, web content 
e) Sharing the research and digital resources widely, for example across social medias 




In addition to establishing the connection between golf and health, I have critiqued the ways 
in which research can generate uptake, use and impact, and modelled this in the RI tool. To 
demonstrate potential effectiveness, I then evaluated the uptake, use and impact of my 
studies using the Research Contribution Framework (Morton, 2015a, b) to explore and 
explain the uptake, use and impact of previous chapters from this thesis. There is clear 
evidence that the work contained in this thesis has had wide uptake and use.  Its science 
and supporting information has been widely shared in >300 popular press and online 
articles, disseminated amongst golfers and potential golfers in >140 counties, has 
contributed to a greater understanding of the associations between golf and health in the 
golf industry, and has been discussed at local, national and international policy level. 
Examples include major golf events frequently encouraging spectators to walk the course, a 
collaboration between government, event organisers and our academic team. The China 
Golf Association are growing participation numbers quickly at junior level in China and cite 
golf and health as their most important topic area.  The International Golf Federation’s 
director of inclusion has detailed the impact of collaborations based on research within this 
thesis on contributing to golf becoming more inclusive.   
 
Table 3 provides an overview of chapters 2-5, and the original contribution to knowledge 





















Table 3. Overview of chapters 2-5 and contribution to knowledge. 
 




Summarised existing literature, and priorities for future research 
Published in peer-reviewed publication. 
3 Survey based spectator 
health studies 
Conducted original research assessing motivations for 
attendance and highlighting that golf spectators can gain Health 
Enhancing Physical Activity while spectating.  
Follow up study shows some spectators report increased 
physical activity 3 months post intervention.  




Engaged leaders in health, sport, golf and policy to agree 
actions for i) golfers/ potential golfers ii) golf industry/ golf 
facilities iii) policy/ decision makers and iv) the scientific 
community that if implemented can provide health benefits and 
minimise dis-benefits of golf.  
Published in peer-reviewed publication. 
5 Maximising and 
Evaluating uptake, use 
and impact 
Built on existing literature to produce and use a Research 
Impact (RI) tool. 
Identified suitable evaluation framework (RCF) and 
demonstrated uptake, use and impact for golf and health 
research. 
Published in peer-reviewed publication. 
2-5 All Identified and used methods that are being applied by other 













6.2  Interactions between researchers and other stakeholders (for example 
practitioners, policy makers, and industry). 
 
Collaboration with other academics, practitioners, policy makers, and (golf) industry can be 
viewed as both a strength and limitation. Building strong relationships and collaborating with 
stakeholders can aid the conduct of research, and potential implementation but can 
introduce potential bias.   
 
6.2.1 Relevant other roles 
To declare relevant connections and sources of potential bias, I have previously worked full 
time for the Scottish Government in physical activity and sport, and health policy. During the 
course of my PhD, I have provided paid work to the Scottish Government and linked 
organisations for example National Health Service (NHS) Inform. I have also provided input 
when requested to UK government ministers and civil servants on topics that include golf, 
health communications, and football. I provided support to the launch of the World Health 
Organisations Global Action Plan on Physical Activity.  Two of my supervisors are based at 
the Physical Activity for Health Research Centre, where I was also based for my studies. My 
supervisors and I are paid by the University to investigate physical activity for health, and our 
work has shown that golf can provide health enhancing physical activity. Professor Nanette 
Mutrie also provides regular support to the Scottish Government relating to physical activity 
and health.  
 
I received funding for this research from the World Golf Foundation, who aim to increase 
interest and participation in golf. I have a paid role as the Chief Medical Officer for the 
European Tour Golf. The scope of this role is principally providing medical support for elite 
professional golfers. I also have an unpaid role as a member of the medical commission for 
the International Golf Federation, and occasionally play golf.  
 
6.2.2 Interaction between academic researchers, golfers, the golf industry and policy 
makers 
My experiences both whilst conducting the academic research within this thesis, and my 
other roles have led me to reflect on the interactions, associated opportunities, and potential 
drawbacks of these interactions, and engaged scholarship (Van de Ven & Johnson, 2006).   
 
Golfers/ potential golfers  
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I spent time speaking with golfers of all ages to better understand the sport and its 
participants. Sometimes this was informal conversations away from the course, while at 
other times at courses, driving ranges, or professional tournaments. I have spoken to golfers 
from over 30 countries during the course of my studies, to gain insight for my research while 
at other times as part of other roles I have as a doctor and within golf. I have also tried to 
gain more of an insight of playing the sport myself, playing on average one time per year in 
the 5 years prior to commencing this research, to playing between 5 and 10 times per year 
during the research. All of this has helped me better appreciate physical, mental, and social 
aspects of the sport.  It has also ensured, particularly for the International Consensus on 
Golf and Health that I kept the end-user/ participant in mind where making recommendations 
which would help keep them practical. 
 
Policy 
Having an understanding of public health policy and working with governmental officials in 
other capacities helped me understand what may interest and add value for them. It has also 
aided interactions with local and national policy makers in various countries, who are often 
present at major golf events. Although no funding or formal support external to that provided 
by the World Golf Foundation was sought for the spectator health studies, the Scottish 
Government (through Visit Scotland) and other local and national policy makers often 
contribute their time, expertise, and sometimes financially to events. It is likely that this 
contributed to adoption of golf and health recommendations.  We were committed to publish 
whatever findings were scientifically supportable although government input could be viewed 
as a potential source of bias. My work helping with, and providing ambassadorial support to 
NHS Inform, the most accessed health website in Scotland helped considerably in 
understanding the need to provide engaging content, and platforms that the science can be 
shared across in addition to the publishing journal.  
 
Industry 
Accepting funding and working with industry (in this case a global golf industry) presents 
benefits for research conduct and implementation but also a risk of bias. Findings that show 
golf in a good light may increase interest and participation in the sport, potentially benefitting 
the likes of the European Tour, The World Golf Foundation, the R&A, and the International 
Golf Federation financially and reputationally.  Upon commencing this research, I identified 
with my supervisors potential risks of bias which are acknowledged above, and steps to 
mitigate these which included use of established methods, and a-priori protocols that helped 
to try and ensure no manipulation of results or selective reporting.  It was determined a priori 
that findings would be submitted for publication regardless of whether findings highlighted 
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health benefits, dis-benefits or no associations. Initial discussions with the World Golf 
Foundation were extremely constructive in noting the opportunities to share and act on 
positive findings, but also taking steps to counter health disbenefits identified. Examples of 
actions from each of these bodies to mitigate issues identified include 
 European Tour- player education and skin cancer screening extended, with players 
and staff contributing to press information, 
 The R&A- launching the golf women and girls charter, to encourage equality and 
diversity, 
 International Golf Federation- funding epidemiological research regarding illness and 
injury in golf, 
 The World Golf Foundation-sharing information and recommendations with golf’s 
global leaders in their industry white papers. 
Academic colleagues, publishers and departments 
I had the opportunity to interact with a number of research teams, and benefitted 
considerably from interacting with research groups of varied geography that included UK 
(GoGolfEurope 2018a,b), the USA (including University of Southern California, and 
Research Institute of Chicago), and Australia (University of South Australia).  Reading the 
work of research colleagues from different backgrounds, and geographies helped me 
understand different perspectives, build relationships for future research, and examine my 
assumptions (Greenhalgh, 2019). This was particularly valuable in building the international 
consensus on golf and health.  
 
Studies contained in this thesis were published in the British Journal of Sports Medicine 
(BJSM) and British Medical Journal Open Sports and Exercise Medicine (BOSEM). I have 
served as a senior associate editor for the BJSM for seven years, and reviewed papers for 
BMJ Open, BJSM and BOSEM amongst other journals, so am aware of the content and 
form of articles that are likely to achieve publication for the BMJ group.  All of our published 
articles were subject to independent editorial review and double- or triple-peer review.  The 
peer review process for each of the papers significantly improved the final publication.  
 
Research funding may be more likely to be forthcoming if research shows i) results that are 
favourable for the field being examined, and ii) strong uptake, use and impact of this work. It 
is possible that working as a researcher in physical activity for health could potentially bias 
the findings of our research. In general, ‘positive’ findings are more likely to be published 
than studies that show null findings/ no effect (Ioannidis, 2005). We have published all of our 
findings, but it is feasible that the spectator health research was easier to secure publication 
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for, than if spectators did not achieve health enhancing physical activity.  Regarding 
evaluation, proving the impact of research is gaining ever increasing importance for career 
advancement and in securing funding (HEFCE, 2014, 2017). While we described objective 
metrics related to our research, other elements of our evaluation were more subjective, and 
could be open to bias (Ioannidis, 2005).  
 
Overall reflections on interactions with other academics, golfers, policy makers, and industry 
I have had the opportunity to conduct research, but also to speak to golfers, academic 
colleagues, policy makers and golf and other sports industry leaders which I feel has 
improved my understanding of golf and health, and what can practically and feasibly be 
done.  
 
In Figure 15, I present a simplified overview of interactions between researchers, policy 
makers, participants, and relevant industry. The arrows reflect information shared from one 
group to another.  
 
Figure 15. Interactions between researchers, policy makers, participants and industry. 
 
What I found particularly useful, was when a forum such as the 2018 International Congress 
on Golf and Health, staged at the UK Parliament, High Elms Golf Club, and the Queen 
Elizabeth II Conference centre permitted all of these groups to interact, collaborate, and 




Further challenges regarding the interactions between academic researchers and other 
stakeholder groups have been noted by Dr Tessa Strain, 2018, who I have had the 
opportunity to discuss this with. These include  
i) Communicating research findings accurately, but presenting them in a form 
understandable and relevant to the stakeholder group, 
ii) Different timescales that research, policy, and industry operate to (Giles-Corti et 
al., 2015; Strain, 2018) given differing relative priorities. 
Strain, 2018 and others (Brownson & Jones, 2009; Newson et al., 2015) reflect on whether 
research alone is sufficient to optimally influence policy and practice, or whether stakeholder 
engagement and dissemination activities add value. They conclude these activities do add 
value, and I concur with this.  
 
The above reflections on the value of engaged scholarship (Van de Ven & Johnson, 2006, 
Strain, 2018) may be of value to other researchers in the public health/ sport and exercise 
medicine field, noting that the World Health Organisation’s 2018 Global Action Plan on 
Physical Activity highlights the value of collaboration in promoting and achieving increased 






















6.3 Future priorities for research and implementation  
This thesis has assessed current knowledge regarding golf and health, conducted original 
research to address knowledge gaps, provided guidance to key stakeholders, and evaluated 
the uptake, use and impact of our work.  
 
As part of the evaluation (Murray et al., 2019c), I assessed which of the research priorities/ 
knowledge gaps identified in the scoping review had been progressed further by the 
scientific community. Building on this, I outline below priorities for future research and action.  
 
Recognising that the scoping review (Murray et al., 2017b), and rapid review (Luscombe et 
al., 2017) highlighted that golf can provide moderate to vigorous physical activity (MVPA) 
and contribute to non-sedentary time, the top research priority is to assess golf’s contribution 
to other aspects of World Health Organisation guidelines, and national physical activity 
guidelines.  These comprise i) muscle and bone strengthening and ii) balance improving 
physical activities (Department of Health and Social Care, 2019; United States Department 
of Health and Human Services, 2018). Work building on existing knowledge (Luscombe et 
al., 2017) has been commissioned by The R&A and is underway at the University of 
Southern California, and the University of Southampton.  Small interventional (DuBois et al., 
2018) and cross-sectional (Stockdale et al., 2017) studies have been conducted, with an 
RCT to assess strength and balance in a golf program compared to control underway. Once 
a fuller picture of golf’s contribution to health enhancing physical activity is known, this 
should be shared systematically with relevant stakeholders, and can be incorporated into 
policy recommendations and population surveys.  
 
In my view the second key priority is the practical implementation of recommendations of the 
International Consensus on Golf and Health (Murray et al., 2018a).  Actions are already 
being taken by golfers, the golf industry, policy makers and the research scientists (Murray 
et al., 2019c), but this momentum should not be lost. Key priorities include 
i) Municipal, local, national and international policies that promote physical activity for 
health, and interventions that make achieving World Health Organisation PA’s 
recommendations easier. Golf can provide HEPA across the lifespan and can be 
incorporated into policy, as appropriate to the context. It has a particularly valuable 
contribution for older adults, who generally are less active than younger persons. 
ii) Increasing accessibility, inclusivity and diversity in golf, and supporting play for all of 
society. Initiatives to support entry level play, a range of different facilities, and 
increased participation for women and girls, and those with a disability should be 
encouraged, facilitated and evaluated. Although increasing physical activity for those 
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already meeting recommendations has significant health benefits, helping the least 
active to get up to meeting minimum recommendations offers maximal longevity and 
wider health gains (Heath et al., 2012, Wen et al., 2011). Golf participation amongst 
older adults accounts for a greater proportion of achieved physical activity than it 
does at other stages in life (Strain, 2018), and practical efforts to support ongoing 
participation include providing support to those with chronic conditions to play golf, 
and providing golf as an option where practical in exercise referral/ social prescribing 
schemes. 
iii) Understanding health behaviour change and cost-effectiveness in relation to golf. 
Evaluations to assess the effectiveness and cost-effectiveness of golf as a health 
intervention are being conducted, and further larger studies in a range of populations 
can inform policy and practical implementation. Further work to see how people can 
be encouraged to for example play more often, and warm up properly and wear 
sunscreen would be valuable.    
A third research priority regards golf and associations between mental health and well-being. 
While work has been conducted in this domain, further more definitive work is required, in 
addition to how social aspects of golf/ sport can contribute to health and  ongoing 
participation well into older age. 
 
There are methodological aspects of this thesis that may add value to other sports and 
exercise medicine/ public health groups. I have assisted various groups including rugby 
(Griffin et al., 2019), and cricket (Bullock et al., 2019) regarding methods for scoping 
reviews. I have also assisted tennis, and athletics (Edouard et al., 2019a, b) in their 
knowledge translation efforts in creating communications assets, and sharing them widely. 
All of these (rugby, cricket, tennis and athletics) sports research groups have sought advice 
regarding scientific processes and subsequently collaborated with national, continental or 
world governing bodies for their sport which they have found helpful in conducting research 
and implementing findings, while noting risks of research bias. 
 
There remains further opportunities for other sports to conduct research assessing their 
sport’s contribution to physical activity guidelines, and potential public health benefits.  
Colleagues conducting research in cricket, rugby and football report (via email 
correspondence) far more studies relating to illness and injury, compared to public health 
benefits of their sport. Beyond this, there is considerable opportunity to seek consensus 
around practical public health aspects of their sport.  I could not find another sport that has 
completed this process using an academically rigorous approach, while by comparison 
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multiple sports have produced consensus on definitions of illness and injury reporting in their 
sport (Fuller et al., 2006, 2007; Junge et al., 2008; King, Gabbett, Gissane, & Hodgson, 






































This thesis has assessed current knowledge regarding golf and health, conducted original 
research to address knowledge gaps, provided guidance to key stakeholders, and evaluated 
the uptake, use and impact of our work.  Methodologies used for the original research 
projects include: scoping review of the literature; survey, measurement of physical activity 
with pedometers, Delphi study, co-design, and implementation science methods. 
 
Golf is a sport played by over 60 million persons worldwide and can provide health 
enhancing physical activity for those across the lifespan. The best available evidence 
highlights physical health, well-being and probable longevity benefits for participants. Health 
enhancing physical activity can also be achieved by spectators at professional golf 
tournaments.  
 
There is evidence of strong uptake and use of the research in this thesis, with >300 
published popular press articles, concrete actions by golfers, implementation of teaching 
programs in the golf industry, and application of recommendations by policy makers. If 
practical recommendations to i) golfers and potential golfers ii) the golf industry and facilities 
iii) policy makers iv) the scientific community, are further adopted, this will contribute to 
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 Lecturer, Glasgow University, Edinburgh University.  Msc, BSc Sports Medicine.  
 Guest lecturer- St Andrews, Aberdeen, Dundee. 
 GP Musculoskeletal Medicine course. South East Scotland. 




 Point of Light. UK Prime Minister’s Award. 2016 
 Golden Garej Award. The Mongolian Government 2015 
 National Adventure Awards. Winner 2016.  Finalist 2015. 
 Our Heroes Scotland. Finalist 2013 
 Overall Winner. Top Outstanding Young Scot 2011 (JCI).  
 Outstanding Achievement Award. The Yamaa Trust. 2011. 
 Scottish International distance runner. Ranked 1st 50km, 2nd 100km  
 World Record for consecutive ultra-marathons 
 1st Place Overall. The North Pole Marathon 2012, Antarctic Ice Marathon 2012, Gobi 
Challenge 2009, 2012, Indonesian Ultra 2009, the Sahara Race 2009, 6633ultra 
2009. Scottish Champs 2013 
 Climbed 5 of the “7 summits”- the highest mountain on each continent 
 Ran 7 ultra-marathons on 7 continents within a week.  
 £170 000 raised for Yamaa trust, SAMH, APCA. 
 Represented East of Scotland at tennis, squash, badminton, and cricket. 
 
Other Interests and Experience 
 Freelance  journalist. Commissioned pieces include for The BBC, The Times, 
Guardian, The Mail, Geographical. 
 Subject of 1 hour documentary, and over 20 Television features. 
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President  
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The relationships and effects of golf on physical and mental health: a scoping review 
protocol 
 
1. A Murray1,2,  
2. L Daines2,  
3. D Archibald3,  
4. R Hawkes4,  
5. L Grant2,  
6. N Mutrie1 
 
Abstract 
Introduction Golf is a sport played in 206 countries worldwide by over 50 million people. It is 
possible that participation in golf, which is a form of physical activity, may be associated with 
effects on longevity, the cardiovascular, metabolic and musculoskeletal systems, as well as 
on mental health and well-being. We outline our scoping review protocol to examine the 
relationships and effects of golf on physical and mental health.  
Methods and analysis Best practice methodological frameworks suggested by Arksey and 
O'Malley, Levac et al and the Joanna Briggs Institute will serve as our guide, providing clarity 
and rigour. A scoping review provides a framework to (1) map the key concepts and 
evidence, (2) summarise and disseminate existing research findings to practitioners and 
policymakers and (3) identify gaps in the existing research. A three-step search strategy will 
identify reviews as well as original research, published and grey literature. An initial search 
will identify suitable search terms, followed by a search using keyword and index terms. Two 
reviewers will independently screen identified studies for final inclusion.  
Dissemination We will map key concepts and evidence, and disseminate existing research 
findings to practitioners and policymakers through peer-reviewed and non-peer reviewed 
publications, conferences and in-person communications. We will identify priorities for further 
study. This method may prove useful to examine the relationships and effects of other sports 






Health has been defined by the WHO as “a state of complete physical, mental and social 
well-being and not merely the absence of disease or infirmity.”1 It is determined by a range 
of individual behaviours and characteristic factors, and the physical, social and economic 
environment that people are subject to.2 
Golf is played by around 55 million people,3 representing approximately 1/127 of the global 
population young and old, in 206 countries worldwide.4 Participation in golf affects a number 
of factors which determine health. Primary research papers5–7 and reviews8–10 of the 
literature have described the relationships and effects of golf on aspects of physical health 
and mental health. These studies have described golf as a valuable form of physical 
activity,7 ,8 with beneficial lipid profile cardiovascular and longevity associations5–7 and mental 
health benefits.8 Studies have also highlighted musculoskeletal injuries including back, wrist 
and elbow injuries associated with golf,10 ,11 and accidents, for example, eye and head 
injuries related to ball and club strikes that can occur in a golfing context.8 ,12 However, no 
study has provided a ‘big picture’ view evaluating the effects and relationships of golf on 
physical and mental health. The rationale for this scoping review is to conduct a 
methodologically rigorous study providing this overview, mapping and summarising the 
evidence, and identifying significant gaps in the literature.  
A key theme to emerge is that golf is recognised as a form of physical activity. Regular 
physical activity is known to prolong life expectancy and positively impact on many physical 
and mental health conditions.13 The most recent Global Burden of Disease study found 
physical inactivity to be 1 of the 10 leading causes of death worldwide, while its impact is 
greater in North America, Europe, Australasia and other areas where golf is commonly 
played.14 The WHO currently labels physical inactivity as the fourth leading cause of death 
worldwide,15 and it has been labelled ‘the biggest public health challenge of the 21st 
Century’.16 Physical inactivity is a truly global problem, estimated to be responsible for >5.3 
million deaths each year, a number greater than obesity or alcohol excess.13 Given the 
potential physical and mental health benefits, and savings estimated at £0.9 billion17 per year 
to the UK National Health Service alone by increasing physical activity, practitioners and 
policymakers are increasingly interested in further researching the health effects of particular 
forms of physical activity. Furthermore, initial studies suggest that knowledge of the health 
benefits of physical activity positively influences people to be active.18 Initial observation of 
the literature also highlights the potential negative effects of participation in sport and golf in 
particular, for example, musculoskeletal injuries and accidents.10–12 There may also be 
relationships between golf spectating and health. Golf is unusual as a spectator sport, 
typically taking place in a few square miles of arena, with 150+ players to watch, and the 
opportunity not to be restricted to a designated seat but to walk the course to see the entire 
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arena19 or follow players with a potential positive impact on physical activity levels. Hazards 
for spectators may include being struck by errant golf balls.  
A systematic review looking at health benefits related to sport suggested that evidence was 
strongest for running and football, while ongoing evaluation and research looking at other 
sports was required.20 A systematic review reported the health benefits of cycling for 
population health.21 
Preliminary searches of SportDiscus and Google helped to broaden knowledge of existing 
literature and shape the formulation of our question. Five relevant reviews were identified, 
none of which were scoping reviews.8–10 ,22 ,23 Most notable was a review that looked 
comprehensively at a range of health outcomes, but did not articulate the methods used.8 
The remaining articles covered a narrow area in the field of golf and health.  
From this process, the primary research question was formulated as ‘What is known about 
the relationships and effects of golf on physical and mental health?’ We describe a scoping 
review protocol that is different to previous studies in broadly assessing this topic, and 
providing clear and robust methodology to examine the relationship and effects of golf on 
physical and mental health. Once conducted, the scoping review will map the key concepts 
and evidence, disseminate existing research findings to practitioners and policymakers 
through peer-reviewed and non-peer reviewed publications, and identify research gaps and 
priorities for further study. A preliminary search for scoping reviews on this topic has been 
conducted with no similar study found.  
Methods 
Scoping reviews typically have a broader research question than systematic reviews. 
Systematic reviews search for the best available evidence to answer a narrower question, 
while scoping reviews can allow investigators to map the extent of research in a given area 
and share existing findings. Both systematic and scoping reviews can provide a 
comprehensive and rigorous approach in assessing the available literature, although scoping 
reviews focus less on the quality of the research. Owing to the wide scope of the research 
question, scoping reviews map and articulate the available evidence without a formal 
analysis of the methods or quality of the studies. They map and draw from all useful 
evidence, as opposed only to the best available evidence used in systematic reviews.  
Of the various approaches available for reviewing published and grey literature, a scoping 
review was felt to be most appropriate to:  
 Map the key concepts and evidence available; 
 Summarise and share existing research findings with policymakers, practitioners and 
other relevant stakeholders; 
 Identify research gaps in the existing literature. 
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The methodological framework presented by Arksey and O'Malley24 is well established and 
frequently used for scoping reviews enabling a clear structure while adding rigour, clarity and 
reproducibility. Levac et al25 and the Joanna Briggs Institute26 have adapted this process, 
and these adaptations informed our scoping review protocol.  
These frameworks also discuss the need for scoping reviews to be iterative, with those 
which make adaptions to the research questions, based on initial searches producing best 
results.  
We adopted the five-stage process proposed by Arksey and O'Malley.24 
Stage 1: Identify the research question 
The research question was framed by assimilating themes from the preliminary searches, 
and opinions were sought from experts in the field of sports medicine and golf. Using a 
concept, target population and outcomes of interest approach, we formulated a broad 
research question: What is known about the relationships and effects of golf on physical and 
mental health? 
Stage 2: Identifying relevant studies 
Eligibility criteria 
Together, the authors decided on the following inclusion and exclusion criteria to guide the 
search and review articles found. 
Inclusion criteria:  
Research articles are not limited by geographical location, language or setting. 
All age groups and both sexes of participants. 
Research that looks at the general population, as well as at specific population groups (with 
a specific physical or mental health illness or condition).  
All forms of golf (including but not limited to 18 holes, 9 holes, driving range, spectating). 
Any physical and/or mental health condition. 
Sources of information can include primary research studies, reviews (including but not 
limited to systematic reviews, scoping reviews, meta-analyses), guidelines, as well as grey 
literature to include unpublished and ongoing trials, annual reports, dissertations and 
conference proceedings.  
Explicit exclusion criteria identified are:  
Opinion pieces/opinions, magazine and newspaper articles, case reports, papers with no 
data. 
Health and safety/occupational issues not related to playing or watching golf. 
Search strategy and databases 
 
Step 1: An initial limited search 
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An initial limited search of SPORTDiscus and Google Advanced Search for review articles 
was conducted. The search terms used were ‘golf’ AND ‘health’ AND ‘review’. All 56 studies 
identified by SPORTDiscus were reviewed, along with the first 200 from the Google search. 
26 studies in total proved relevant, with the references from these studies being reviewed for 
further relevant papers. A search of ProQuest dissertations did not find any similar 
dissertations.  
Step 2: Identify key words and index terms 
The title, the abstract and the index terms used to describe the articles identified in step 1 
were analysed. The research team identified golf as the only primary research term. For the 
health-focused databases, namely MEDLINE and PsycInfo, “golf” will be used as the only 
search term to maximise inclusivity. Secondary search terms will include a broader set of 
keywords for SPORTDiscus, Web of Science and Google Scholar. Boolean terms AND and 
OR will help to extract relevant studies, while filtering methods will help in applying exclusion 
criteria. All relevant articles from SPORTDiscus and Web of Science will be reviewed, with 
the same search strategy applying to Google Scholar with a pragmatic decision to review 
only the articles with these terms in the title taken following consultation with a research 
librarian.  
A similar strategy will be applied to the grey literature. The same search terms used for 
SPORTDiscus, Web of Science and Google Scholar will be applied to search for theses in 
the ProQuest database. “Golf” as the only search term will be used for the WHO 
International Clinical Trials Registry Platform. The advanced search function on Google will 
be utilised to look for relevant reports and articles from the World Golf Foundation, the Royal 
and Ancient, the British Journal of Sports Medicine, The American College of Sports 
Medicine and the Faculty of Sports and Exercise Medicine while representatives of these 
organisations will be contacted for further information.  
Step 3: Further searching of references and citations 
A search will be conducted of the reference list of relevant identified articles while authors of 
all relevant primary comprehensive, scoping or systematic reviews will be contacted for 
further information.  
Scoping reviews are typically iterative, as reviewers become increasingly familiar with the 
research and evidence,24 and thus potentially useful further search terms and sources of 
information may be incorporated following input from a research librarian.  
Search strategies will be documented, and the complete final search strategies are available 
from the corresponding author. References will be extracted and imported to the Endnote 7 
reference management system, where database specific folders will be utilised and 
duplicates then eliminated.  
Stage 3: Study selection 
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Titles and abstracts identified by the search strategy will be evaluated against the eligibility 
criteria by one reviewer (AM). A second reviewer (LD) will complete the same process on a 
random sample of 10% of titles and abstracts as a quality check. The reviewers will assess 
the title and abstracts independently, using the inclusion and exclusion criteria. If the 
reviewers disagree on the eligibility of a study, it will be discussed with a third reviewer (DA). 
If a consensus is not reached, the study will be included in the scoping review. If the same 
inclusion/exclusion decision is taken by both reviewers for over 95% of studies assessed, 
then AM will review the titles and abstracts of all other papers. If concordance is less than 
95%, then all titles and abstracts will be assessed by both reviewers.  
Following this, the full text will be sourced for all articles meeting the inclusion criteria. A 
PRISMA flow diagram will report numbers once the review has been undertaken.  
Stage 4: Charting the data 
Extraction of the results 
Charting tables similar to that favoured by the Joanna Briggs Institute26 will be used to record 
and assimilate extracted data from included studies as set out below. The search strategy 
employed thus far will allow the development of initial a priori categories. Emergent themes 
will also be charted. Two reviewers (AM and LD) will undertake data extraction duties. A 
data extraction form will be used to extract details pertaining to study design, methods, 
participants, interventions and findings. The data extraction strategy will involve AM 
extracting data from 90% of included studies and LD extracting data from 10% of studies. LD 
will check 10% of AM's data extractions for accuracy and vice versa. Any disagreements 
over extracted data will be discussed at group meetings. If significant differences exist, all 
papers will have data extracted by two reviewers.  
A) Author (s) 
B) Year of publication 
C) Origin (where the study was published/conducted) 
D) Aims/purpose 
E) Study population and sample size (if applicable) 
F) Methodology/methods 
G) Intervention type, comparator, details of these (eg, duration of the intervention) (if 
applicable) 
H) Duration of the intervention (if applicable) 
I) Outcomes and details of these (eg, how measured, etc) (if applicable) 
J) Key findings that relate to the scoping review research questions 
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Charting results is commonly an iterative process during scoping reviews; if unforeseen 
useful data can be charted, then further categories of tables may be added or table headings 
updated if needed.  
Where full papers cannot be obtained, efforts to obtain the full paper via hard or electronic 
copy via the university library will be made. When the paper cannot be found, we will write to 
the corresponding author to request it. If the full paper cannot be found, the study will not be 
included.  
Stage 5: Collating, summarising and reporting the results 
We envisage that the methods employed in this scoping review protocol will enable us to 
collate and summarise existing knowledge on this broad topic. On the data being extracted, 
we will:  
A) Map the key concepts and evidence available; 
B) Summarise existing research findings; 
C) Identify research gaps in the existing literature. 
The results will be presented in two parts.  
A numerical analysis will map the data in tabular and diagrammatic form, showing 
distribution of studies by theme, period of publication, country of origin and study method.  
A thematic summary will provide a descriptive analysis describing how the research 
identified relates to the research question and the main findings from these, organised by 
theme.  
Disseminating and communicating results 
Ultimately, the scoping review will inform the priority areas for further research, and provide 
insights into physical and mental benefits and disbenefits associated with golf. Disseminating 
and communicating these findings widely may help the public and policymakers understand 
any benefits associated with participation in golf and encourage participation if benefits are 
found, and also inform on the reduction of risk where disbenefits are highlighted, as well as 
articulating priority areas for further research.  
Findings will be summarised in an account for peer-reviewed publication. A multiplatform 
approach will be used to help communicate findings with the public and policymakers, the 
popular and industry press, a newly compiled website (http://www.golfandhealth.org) and 
social media including twitter @golfandhealth and facebook ‘Golf and Health’ utilised as part 
of a communication plan. Elite female and male professional and former professional golfers, 
as well as celebrities with an interest in golf, have volunteered to help communicate key 
findings using the popular press and social media to build awareness of any potential 
relationships and effects of golf on physical and/or mental health. The results will be reported 
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through these mechanisms regardless of whether negative or positive relationships or 
effects are reported.  
Conclusion 
Scoping reviews can be particularly effective for addressing widely framed research 
questions. This scoping review protocol provides rigour and a framework to enable us to look 
at the relationships and effects of golf on physical and mental health. It will enable us to map 
the key concepts and insights available, summarise and share existing research findings 
with all relevant stakeholders and identify research gaps in the existing literature. Scoping 
reviews provide a useful mechanism for addressing broad questions like the relationships 
and effects of particular sports on health, and this scoping review protocol may provide a 
structure that could be utilised by organisations, policymakers and practitioners in other 
sports or physical activities.  
 
What is known and what this adds 
Scoping reviews can provide a useful framework to collate and summarise information on a 
broad topic. 
An evidence-informed overview of the effects and relationships of golf on health is currently 
lacking. 
Golf as a physical activity may have physical and mental health benefits. Potential 
disbenefits include the risk of musculoskeletal and accidental injuries and skin cancer.  
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Appendix 5. Scoping review. Supplementary file one. Background information.  
 
Online only background information on golf. Supplementary material for Scoping 
Review, BJSM 2016 
 
What is golf? 
Golf is a sport traditionally played on a large open-air course, in which a ball is struck by a 
club, with the aim of taking the lowest number of strikes possible to get the ball into 
(traditionally) 18 holes in the ground.  The objective of golf is to get the golf ball into the 
holes in the lowest number of shots. Most commonly played as a round of 18 holes, golf can 
also be played over 9 holes, or practiced at driving ranges, putting greens and other golfing 
facilities.   Courses can be of varied topography. 
 
Participation 
Golf is played by around 55 million people (1) young and old, on 34,011 golf facilities in 206 
of 239 countries worldwide (2). Of these facilities, 71% are open to the public, while 79% of 
facilities are located in the top 10 golfing countries which are largely based in North America, 
Europe and Oceania (2). Golf facilities are currently strongest in “developed” nations, with a 
population of 1210 per golf hole in Oceania, compared with 89,229 per golf hole in Africa (2).  
Health Survey for England 2012 (3) data outlines that 2.2% of persons aged 16 and over 
reported playing golf in the four weeks prior to the survey, although participation levels are 
greater in higher socio-economic groups.  Scottish Health Survey 2013 (4) data highlights 
that older golfers play more often than younger golfers. Making golf accessible for all is a key 
challenge for the golf industry.   
 
How golf compares to other sports 
Table 1 below highlights the Metabolic Equivalent of Task (MET) for selected popular sports.  
For all of these activities, exercise intensity can vary considerably during play, and between 
individuals.  The exercise intensity during golf is lowest when standing waiting for others or 
putting, and higher when swinging a club or walking.   
Table 1.  Metabolic Equivalent of Task from 2011 Compendium of Physical Activities (5) for 
selected sports.   











METs (3) 4.8 7.3 10.0 5.8 5.8 
 
Few reliable statistics are available comparing global participation in sport.  Football is 
recognised as the most popular sport with an estimated 250 million directly participating(6).  
The most popular five participation sports in England are shown in table 2. 
Table 2.  Most popular participation sports in England (7), by volume of participants.  
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Appendix 6. Scoping review. Supplementary file two. Full search strategy 
 Searching protocol – electronic databases 





1st search: from 1900, all articles, all languages 




Search for: Golf AND health AND review 
Hits: 56, of which 11 relevant studies identified 
 
Google Advanced 
1st search: Golf AND health AND review 
Hits:487,000 
First 200 articles reviewed for relevance, 15 appeared relevant 
 
ProQuest dissertations 
1st search: Golf AND health 
Hits: 4, of which 2 relevant covering narrow aspect of topic. 
 





The main category – terms are:  
 
1. Golf  
Plus/minus 




1st search: from 1900, all articles, all languages 
Search for: Golf AND health OR illness OR injur* OR fitness OR mortality OR morbidity  
Hits: 3781 
 
2nd search: from 1900, all articles excluding magazine, all languages 
Search for: Golf AND health OR illness OR injur* OR fitness OR mortality OR morbidity 
excluding magazines 
Hits: 744  
 
 
Web of Science 
 
1 st search: from 1900, all articles, all languages, 









1st search from 1900, all articles, all languages 
Search for: Golf 
Topics 





1st search : from 1900, all articles, all languages 
Search for: Golf 






1st search: from 1900, articles and patents, include citations  
Search for: Golf AND health OR illness OR injury OR fitness OR mortality OR morbidity 
Hits: 154000, >too many 
 
2nd Search: from 1900, articles and patents, include citations 




Initial database search 
 
Hits: 4041 before duplicates 







Google (advanced search) 
 
British Journal of Sports Medicine Domain 
 
1st search: from 1900, all articles, all languages 
Search for: Golf AND health OR illness OR injury OR fitness OR mortality OR morbidity AND 









World Golf Foundation 
 1st search: from 1900, all articles, all languages 
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Search for: Golf AND health OR illness OR injury OR fitness OR mortality OR morbidity AND 







Royal and Ancient   
1st search: from 1900, all articles, all languages 
Search for: Golf AND health OR illness OR injury OR fitness OR mortality OR morbidity AND 






Faculty of Sports and Exercise Medicine  
1st search: from 1900, all articles, all languages 
Search for: Golf AND health OR illness OR injury OR fitness OR mortality OR morbidity AND 






American College for Sports Medicine 
1st search: from 1900, all articles, all languages 
Search for: Golf AND health OR illness OR injury OR fitness OR mortality OR morbidity AND 










1st search: from 1900, all articles, all languages 
Search for: Golf AND health OR illness OR injury OR fitness OR mortality OR morbidity 
Hits: 42740 >too many 
 
2nd search : Golf AND Health OR illness OR injur* OR fitness OR mortality OR morbidity in 
title or abstract 
 
Hits: 175 Duplicates 115 
 
 
World Health Organisation- International Clinical Trials Registry Platform 
 
1st search  
Search for: Golf 
Hits: 2 
 http://apps.who.int/trialsearch/Trial2.aspx?TrialID=NCT02544399 (relevant) 
209 
 
http://apps.who.int/trialsearch/Trial2.aspx?TrialID=EUCTR2005-003458-81-IT (not relevant) 
 





























































Study ID   
Article title   
Extracted by   
Type of publication (journal 
article, book chapter, grey 
literature) 
  
Country   
2. RESEARCHER DETAILS   
Authors and affiliations (list as 
presented on paper) 
  




Methodology   
Methods   
4.SCOPING REVIEW PCC   
Population   




5. A PRIORI THEMES (does 
the paper report any data 
relevant to the following 
issues?)   
  
(a) Golf participation   
(b) Physical Activity & Health   
(c) Golf and physical activity   
(d) Longevity   












(i) Illness   
(j) Wellness   
(k) Mental illness   
(l) Special populations   
6. EMERGENT THEMES 
(does the paper report on 
any further issues not 
related to the above that 
might be of interest to this 
review?) 
  
(a)   
(b)   
(c)   




























Appendix 8 -PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and 
Meta-Analyses extension for Scoping Reviews) checklist for “the relationships 
between golf and health: a scoping review”. 
 
 
Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping 
Reviews (PRISMA-ScR) Checklist 
SECTION ITEM PRISMA-ScR CHECKLIST ITEM REPORTED ? 
TITLE 





Provide a structured summary that 
includes (as applicable): background, 
objectives, eligibility criteria, sources of 
evidence, charting methods, results, and 
conclusions that relate to the review 






Describe the rationale for the review in 
the context of what is already known. 
Explain why the review 
questions/objectives lend themselves to 
a scoping review approach. 
YES 
Objectives 4 
Provide an explicit statement of the 
questions and objectives being 
addressed with reference to their key 
elements (e.g., population or 
participants, concepts, and context) or 
other relevant key elements used to 







Indicate whether a review protocol 
exists; state if and where it can be 
accessed (e.g., a Web address); and if 
available, provide registration 




Eligibility criteria 6 
Specify characteristics of the sources of 
evidence used as eligibility criteria (e.g., 
years considered, language, and 






Describe all information sources in the 
search (e.g., databases with dates of 
coverage and contact with authors to 
identify additional sources), as well as 
the date the most recent search was 
executed. 
YES, except final 
date not specified 
Search 8 
Present the full electronic search 
strategy for at least 1 database, 
including any limits used, such that it 











State the process for selecting sources 
of evidence (i.e., screening and 





Describe the methods of charting data 
from the included sources of evidence 
(e.g., calibrated forms or forms that have 
been tested by the team before their 
use, and whether data charting was 
done independently or in duplicate) and 
any processes for obtaining and 
confirming data from investigators. 
YES 
Data items 11 
List and define all variables for which 
data were sought and any assumptions 
and simplifications made. 








If done, provide a rationale for 
conducting a critical appraisal of 
included sources of evidence; describe 
the methods used and how this 
information was used in any data 







Describe the methods of handling and 







Give numbers of sources of evidence 
screened, assessed for eligibility, and 
included in the review, with reasons for 







For each source of evidence, present 
characteristics for which data were 
charted and provide the citations. 






within sources of 
evidence 
16 
If done, present data on critical appraisal 








For each included source of evidence, 
present the relevant data that were 
charted that relate to the review 






Summarize and/or present the charting 
results as they relate to the review 






Summarize the main results (including 
an overview of concepts, themes, and 
types of evidence available), link to the 
review questions and objectives, and 
consider the relevance to key groups. 
YES 
Limitations 20 




Provide a general interpretation of the 




SECTION ITEM PRISMA-ScR CHECKLIST ITEM REPORTED ? 
questions and objectives, as well as 
potential implications and/or next steps. 
FUNDING 
Funding 22 
Describe sources of funding for the 
included sources of evidence, as well as 
sources of funding for the scoping 
review. Describe the role of the funders 
of the scoping review. 
YES 
JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic 
reviews and Meta-Analyses extension for Scoping Reviews. 
* Where sources of evidence (see second footnote) are compiled from, such as bibliographic 
databases, social media platforms, and Web sites. 
† A more inclusive/heterogeneous term used to account for the different types of evidence or 
data sources (e.g., quantitative and/or qualitative research, expert opinion, and policy 
documents) that may be eligible in a scoping review as opposed to only studies. This is not 
to be confused with information sources (see first footnote). 
‡ The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI 
guidance (4, 5) refer to the process of data extraction in a scoping review as data charting. 
§ The process of systematically examining research evidence to assess its validity, results, 
and relevance before using it to inform a decision. This term is used for items 12 and 19 
instead of "risk of bias" (which is more applicable to systematic reviews of interventions) to 
include and acknowledge the various sources of evidence that may be used in a scoping 
review (e.g., quantitative and/or qualitative research, expert opinion, and policy document). 
 
 
From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA 
Extension for Scoping Reviews (PRISMA-ScR): Checklist and Explanation. Ann Intern 




















Appendix 9. Spectator study one. Participant information sheet.  
 
 
     
Participant Information Sheet 
 
Golf spectating and health research project 
 




Why is the research being done and what are the benefits?  
 
We are researchers based at the Edinburgh University/ working with the European Tour and 
we invite you to participate in research which is looking at whether golf spectating can help 
accrue useful physical activity.  Regular physical activity has considerable health benefits.   
If you agree to participate you will receive information about how much physical activity you 
have achieved at the event, and information about how this can benefit health.  Your 
participation will also allow us to understand better how to design a much larger study in the 
future.   
 
A short 5 minute email survey will be conducted after the end of the tournament.  Those 
completing this survey will be entered into a prize draw with the opportunity to win a prize 
sponsored by the European Tour golf (most likely a Ryder Cup flag signed by a player). 
 
What are the aims of the project? 
 
This project is testing practical and feasibility issues of carrying out research among 
spectators at golf tournaments.  We will also 
a) count the number of steps spectators take while at a golf tournament 
b) collect data via a brief follow up e-mail.  
We will provide further literature on potential health benefits of spectating and walking to 
spectators as they leave, and with your permission will send a follow up email, which will 
take 5 minutes to complete.  This data will be anonymised in collection.  
 
Why is the research important? 
Regular physical activity helps increase length of life, physical health and mental health.  
Playing golf has been shown to be beneficial to health.  Research is required to see if golf 
spectating can benefit health. The information collected from this study may be of value in 
promoting golf spectating, and influencing behaviours of spectators worldwide.   
 
Who are we? 
We are researchers with the University of Edinburgh and some of us also work for the 
European Tour as doctors taking care of the players.  We have a track record of working 
with various sports and governments to promote physical activity and sport, and undertaking 
research on walking for health.  
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If I choose to participate, what will I be asked to do?  
 
1. You will be asked to complete and sign a Consent Form.  This will let us know that 
you understand what is involved and that you agree to participate.  Then we will 
ask you to provide us with your name and contact details and a few details of your 
golf experience.  This information will remain confidential to the research team. 
2. We will then fit you with a pedometer which is a match box-sized device that 
accurately measures the number of steps you take, and you may be given some 
written information. 
3. You will be invited to spectate as normal, and hand in your pedometer as you leave 
the event.   
4. About 4 weeks later, we will send you a 5 minute questionnaire via email (or 
telephone if you would prefer) and ask you to provide us with feedback.   There are 
no right or wrong answers – we are interested in your experiences. 
 
How will the information that is collected be used? 
All information collected will be confidential and names will be removed in any use of the 
information.  The results will be fed back to the European Tour and will be submitted for 
publication in a research journal.  A plain language version of the results will be available 
which may be picked up in the media.  We will send results to any participant who is 
interested.  Anonymised information may be retained to support further research.  
 
If you have any questions or enquiries at anytime before, during and after the study please 
feel free to contact us: Dr Andrew Murray docandrewmurray@googlemail.com ) or Kieran 
Turner (E-mail: kieran.turner26@googlemail.com); 
 
Participants are free to withdraw from the study at any time without being 
disadvantaged in any way. Taking part or not taking part in this study has no impact 
on attending the golf event [other than you will receive literature on health benefits of 




















Appendix 10. Spectator study. Participant consent form 
 
 
Golf spectating and health – Why do you do it and what is in it for me?? 
 
The main aims of the study are to investigate whether useful physical activity (which can 
benefit health) can be obtained while spectating at a golf tournament. You will receive 
information about how you can benefit your health while spectating, and a souvenir when 
returning the pedometer.  You will be entered into a prize draw for prizes signed by 
professional golfers if you are happy to fill in a 5 minute email follow up. 
 
 
CONSENT- please read info sheet also 
If you volunteer for this study you will be asked to: 
 
1. Fill in a no more than 5 minute interview form, and wear a pedometer (a device that 
measures the steps you take).  A researcher will collect the pedometer on your way 
out of the event, and will provide of information relating to walking and health.  
 
2. Fill in a (no more than 5 minute) email form online.  
 
Your participation in this study is voluntary and you have the right to withdraw at any time 
during the study.  All participant’s information and results gathered throughout the study will 
be kept confidential and be viewed only by the research team. In subsequent use of the 
collected information any details that may identify you will be removed. All your results and 
information will be made available to you on request.  Data may be pooled with other current 
or future data. 
 
Physical activity is overall beneficial for health, but occasionally complications/ medical 
incident can result from this.  By participating I will not hold liable the research team for any 
medical incident, and do not have any unstable heart conditions.    
 
If you have any questions or enquiries at anytime before, during and after the study please 
feel free to contact us: Dr Andrew Murray (E-mail: docandrewmurray@googlemail.com ; 
07791303980 or Kieran Turner (E-mail: Kieran.turner26@googlemail.com ) XXXXX (number 
provided) 
 
If you consent to participate in this study, please fill in your details below.  
 
I (Name)…………………………………………………………. have read and fully understood 
the above information, I understand that I am free to withdraw from the study at anytime, 
with out being disadvantaged in anyway and hereby give my consent to participate in this 
study. 
 
Signed…………………………………………    Date……………………………… 
 
 
Contact phone number: …………………………………………………………….. 
Email address :  
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Spectator Questionnaire  
Many thanks for taking the time to fill in this questionnaire.  Answers will be used for 
research only and will not be passed on to any third parties.  Your answers will be 






Contact phone number 
 
Date of birth 
 
Male / Female 
 
 
Number of golf events attended before as a spectator (please circle one) 
None              1-2               3-5           6-10              11-20            21-50           over 50 
 
Number of occasions per year when you play golf (please circle one) 
None              1-2               3-5           6-10              11-20            21-50           over 50 
 
Your reasons for spectating.   
Please rate each reason for importance from 1 (for no importance) to 10 (of extremely 
high importance). 
1) Watch star players 
1    2   3   4   5   6   7   8   9   10 
 
2) Learn from star players 
1    2   3   4   5   6   7   8   9   10 
3) Non-golfing entertainment  
1    2   3   4   5   6   7   8   9   10 
 
4) Atmosphere 
1    2   3   4   5   6   7   8   9   10 
 
5)  Fresh air 
1    2   3   4   5   6   7   8   9   10 
 
6) Exercise/ Physical activity  
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1    2   3   4   5   6   7   8   9   10 
 
7) Time with friends/ family 
1    2   3   4   5   6   7   8   9   10 
 


















































Appendix 12. Spectator study 2. Full questionnaire.  
 
 
This short survey is investigating the importance that golf spectators place on walking/ 
physical activity, and the potential to influence spectators’ knowledge and behaviours 
through providing information at golf events. It is not a test, we are interested in knowledge, 
and the value of promoting walking at golf tournaments. 
There are 10 questions and this should take no longer than 5 minutes to complete. 
Please complete all questions on your own as best you can. 
By completing I give my consent for my anonymous responses to be used for reports and 
appropriate scientific outputs. The questionnaire is entirely voluntary.  Some information on 
the golf and health project is shown at www.golfandhealth.org 
 
Questionnaire  
1) How many steps (as a minimum) per day are generally recommended in guidelines 






2) Which of the following physical activities can be beneficial for health? Please tick one box 
only. 
Playing golf 
Taking the stairs 
Walking to work 
All of the Above 
 
3) The UK Chief Medical Officers physical activity guidelines for adults  state: (Fill in the 
number of minutes  that corresponds to the blank space). Over a week, physical activity 







4) Walking while spectating at golf events is likely to be beneficial for health.  How much do 
you agree with this statement.  Please tick one: 
Strongly agree 
Agree 




5) Receiving information at the Paul Lawrie European Tour event about the benefits of 
walking/ physical activity helped increased my knowledge in this area: How much do you 









6) Receiving this information will make me consider being more physically active at golf 
tournaments? How much do you agree with this statement.  Please tick one: 
Strongly agree 
Agree 




7) Receiving this information has made me consider being more physically active in daily life.  
How much do you agree with this statement?  Please tick one box only: 
Strongly agree 
Agree 




8) I have done more physical activity (including walking) since spectating at the Paul Lawrie 
golf tournament?  How much do you agree with this statement. Please tick one box only: 
Strongly agree 
Agree 




9) Being provided with information about potential health benefits of spectating make it more 
likely I will attend a golf tournament? How much do you agree with this statement.  Please 
tick one box only: 
Strongly agree 
Agree 




10) Which of the following would be the most useful way to give golf spectators information 
about the benefits of walking the course? 
Strongly agree 
Agree 
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There has been a recent increase in scientific and public/popular interest relating to golf and 
health.  We aim to engage leaders in health, policy, sport and golf to build a cross sectoral 
agreement relating to golf and health.  Specifically, using the best available evidence to inform 
a Delphi expert consensus process, we aim to achieve consensus on i) types of health benefits 
that golf offers ii) how individuals and populations can improve their health through playing 
golf or spectating at events iii) how illness/ injuries related to golf can be minimised and iv) 
how the golf industry, and policy makers can work together to increase opportunities to gain 
health benefits through golf. Players, potential players and spectators stand to benefit from a 
better understanding of how to realise potential health benefits, and minimise health issues 
related to golf, while policy makers can raise awareness and support potential public health 
benefits, and the golf industry can benefit from potential increased interest and participation 
in the sport.  We outline our protocol for an international consensus on golf and health, utilising 
Delphi methodology.   
 
METHODS AND ANALYSIS 
The need for a consensus statement on golf and health was established by the World Golf 
Foundation’s Golf and Health executive board members in 2017, following the publication of 
a scoping review.  A working group of 4-6 persons will search published and unpublished 
literature identifying information items relating to golf and health that experts can rate in the 
Delphi process.  This search will build on a 2016 Scoping Review of Golf and Health, 
examining key issues in more depth.  The most relevant information will be developed for a 
Delphi study. An expert group of 15-25 persons from leading health organizations, sport and 
physical activity policy makers, educational institutions, and golfing organizations will take part 
in serial surveys to establish consensus on whether items should be included within the final 
consensus statement.  In addition to rating agreement, experts will be encouraged to suggest 
refinements or additions after each survey.  Pre-defined criteria will be used to refine survey 
content between each round established standard Delphi methods.     
 
 
PUBLICATION AND COMMUNICATION 
We are committed to publish findings in a peer reviewed journal.  We will share key findings 
with key stakeholders including the World Golf Foundation and its constituent members.  
These findings will also be shared more widely via in-person communications, at conferences, 







Golf is a sport played by over 50 million people on six continents worldwide (1, 2).  There has 
been a recent increase in scientific and popular interest relating to golf and health.  A 
systematically conducted scoping review published in 2016 described a decade on decade 
increase in scientific papers pertaining to golf and health (3, 4). This review generated 
considerable engagement, scoring in the top 0.01% by Altimetric, and prompting over 100 
popular press articles. This review, and others (5) highlight that golf can provide physical 
activity to persons across the life span, and may be associated with longevity (6), physical 
health (7, 8) and wellness benefits (9, 10).  Conversely, negative health outcomes including 
injury (11, 12), and an increased risk of skin cancer (13) have been associated with playing 
golf.  
 
While scientific knowledge is advancing, it is unlikely that potential participants in golf, current 
players, spectators, policy makers and the golf industry will have the time or resources to 
collate evidence themselves on how health benefits associated with the sport can be accrued, 
and how risks can be avoided or mitigated.   
In light of this, the objective of this study is: 
 To engage leaders in the intersection of health, sport, policy and golf to build a cross-
sectoral agreement relating to golf and health- promoting an improved understanding of 
major issues relating to golf and health. 
 Specifically, we aim to achieve consensus on i) health benefits that golf is associated 
with  ii) how individuals and populations can improve their health through playing  golf 
or spectating at events iii) how illness/ injuries related to golf can be minimised and iv) 
how the golf industry, and policy makers can work together to increase opportunities 
to gain health benefits through golf 
Players, potential players and spectators stand to benefit from a better understanding of how 
to realise health benefits, and minimise health issues related to golf, while policy makers can 
raise awareness and support potential public health benefits, and the golf industry can benefit 
from potential increased interest and participation in the sport.   
We outline our protocol for an international consensus on golf and health to guide participants, 
spectators, policy makers and the golf industry, utilising Delphi methodology.   
 
METHODS AND ANALYSIS 
The requirement and ambition for expert consensus was established by the World Golf 
Foundation, Golf and Health project board through iterative discussions in 2017. Appointing a 
working group of individuals with existing knowledge in this area was considered the best 
approach to initiate the development of a consensus framework.    
The Delphi method is a well-accepted, rigorous and systematic method for achieving 
consensus of opinion of experts and identifying priorities on real-world issues (14).  These 
methods can assist in drawing on the best available evidence, and the opinions and 
experiences of individuals and the organisations they represent.  The format, and use of 
electronic/ remote collection of data can obviate undue influence of potentially dominant 
individuals, and lower barriers presented by international travel and communication which can 




Methods were developed by Dalkey and Helmer (15) in the 1950’s and have been refined and 
adapted successfully in a range of settings including healthcare, sport, and policy  (16-21). 
Delphi methods are an appropriate tool for engaging leaders in health, sport, policy and golf to 
build a cross-sectoral agreement relating to golf and health- promoting an improved 
understanding of major issues relating to golf and health 
Dalkey and Helmer (15) provided a framework frequently used for Delphi studies.  This work 
has been discussed, utilised and refined by Hasson, Keeney and McKenna (18), Hsu and 
Sandford (14), Akins Tolson and Cole (22), Ludwig (23) and Diamond et al (24), whose 
iterations suited their respective applications. These works all describe an iterative series of 
questionnaires, that allow an expert group to re-score based on the usually anonymised 
feedback of the group.    
We will use a series of questionnaires to collect data from the selected expert group (14), with 
appropriate feedback and statistical analysis enabling a robust and transparent process. 
Authors report that three iterations or “rounds” are frequently sufficient to collect required 
information and reach consensus (14, 23),  with 75% agreement being the median threshold 
agreement to define consensus (24), with <10% disagreement.  We will utilise three rounds 
unless stability of items meeting criteria (>85%) is not achieved, in which case further rounds 
may be required (24).  
 
Preliminary Work and Selection of Working Group 
Where useful published and unpublished literature exists on a subject area, a well-accepted 
modification of Delphi processes is to review this literature and provide a framework and 
structured questionnaire for round one of the formal Delphi process (14).  Preliminary work 
will be conducted by a working group (WG) who will update  a previously conducted systematic 
search of the literature.  The preliminary work will also review relevant guidelines and policy 
documents.  To maximise objectivity and inclusivity, this group will comprise four to six highly 
experienced persons, with at least one representative from each of the following domains: 
i) Public health/ physical activity for health policy 
ii) Golf and health subject area 
iii) Golf industry 
iv) Golf participant  
v) Delphi/ Consensus methodology  
Potential working group members are shown in Appendix 1    
Generation of Survey 
Following an analysis of the updated search, relevant guidelines and policy documents, and 
where relevant discussion with topic experts, a framework for building a golf and health 
consensus will be developed using relevant domains and headings.  
Each domain/ heading will be populated with potential items for inclusion in the proposed 
survey.  A draft survey will be generated using Survey Monkey (San Mateo, USA), which will 
be assessed for content and understandability by all members of the working group, and 
appropriate modifications made.    
 
Selection of Expert Group Selection 
Selecting experts with a sufficient breadth and depth of knowledge is critical in the conduct of 
a successful Delphi study (14, 20).  Existing methodological frameworks do not define precise 
criteria for selection, but outline that expertise must be related to the subject in question, and 
that they must be willing and able to engage in a process that can be time intensive (14).  
 
The working group will engage with all invited contributors to the 2018 International Golf and 
Health Conference.  A committee comprising executives from the International Society for 
Physical Activity for Health (ISPAH), the World Golf Foundation (WGF), the R+A, and the 
226 
 
Faculty of Sports and Exercise Medicine (FSEM) had identified and invited individuals with an 
interest and knowledge in     
 
 Public health/ physical activity for health policy 
 The golf and health subject area 
 The golf industry 
 
It is anticipated that between 15 and 25 persons will be invited to form an expert group aiming 
to utilize the Delphi method to reach consensus on key issues.  While the majority of Delphi 
studies have used between 15 and 20 respondents (23)(24), studies using 9 to 23 experts 
have been shown to yield stable, reliable results (21, 22) while allowing concentrated 
expertise, and reduced attrition.  The literature does not reach consensus on an optimum 
number of panelists, but several respected studies have proceeded successfully with a similar 
number (21, 22). We will be pragmatic depending on the responses of invited contributors to 
the 2018 International Golf and Health Conference regarding numbers forming the expert 
group.  
 
Experts will be sent an email introducing the concept and providing a participant information 
leaflet.  Appropriate consent to participate in the expert group.  A total of two reminder emails 
will be sent to those not responding initially.  
 
 
Rounds of Questionnaires 
Round one 
An initial questionnaire will be circulated to experts using Survey Monkey (San Mateo, USA) 
with an introduction and instructions.  Each member of the expert group will be asked to assess 
proposed based on the preliminary work of the working group. 
  Each will be invited to grade each item on a nine point Likert scale (reference Likert 1932) 
(“strongly agree”, to “strongly disagree”), and to suggest items and make comments that they 
think would add value to the next iteration of the questionnaire.   
Reminder emails will be sent to those that do not respond initially.  A researcher (AM) and a 
second member of the working group, will collect, edit and summarise findings.  
 
Round two 
As per existing best practice, the expert groups’ collective findings, and anonymised individual 
EG members responses will be fed back to the EG allowing members to appreciate opinions 
of other persons, and their reasons for their position (23).  
Items scoring >60% agreement (rating 7 or above on the nine-point scale), will be included in 
the questionnaire for round two.  In keeping with existing best practice, modifications to 
existing items may be incorporated following review of all EG comments from stage one(14), 
while additional items suggested during round one will be added to the questionnaire, and 
emailed to (the same) EG members.  Participants will be invited to re-score each item on the 
Likert scale, provide additional comment, and where relevant clarify reasons if they remain 
out-with the consensus for an item.  
Round three  
The survey process will be repeated for 3 rounds or until consensus has been reached 
(stability of items meeting criteria >85%) (24).   
The EG’s collective findings, and anonymised individual EG responses will be fed back to the 




Items scoring agreement of >70% in round two will be included in the questionnaire for round 
three, which (unless subsequent rounds are required) likely permits group members a final 
opportunity to revise their ratings.  In keeping with existing research, final consensus will be 
defined as items scoring agreement (75% scoring 7,8 or 9 on the nine point scale) (21, 24), 
and disagreement (scoring 1,2 or 3) of <10%.  
 
Data analysis 
If indicated, Excel (Microsoft, Washington, USA) and Statistical Package for the Social 
Science V.22 (SPSS) (IBM, Armonk, USA) software will be utilised for data management and 
analysis.  Data will be represented using stacked leaning bar charts (Peltier Tech Advanced 
3.0). 
 
PUBLICATION AND COMMUNICATION 
We are committed to publish findings in a peer reviewed journal.  We will share key findings 
with key stakeholders (for example the World Golf Foundation and its constituent members).  
These findings will also be shared more widely via in-person communications, at conferences, 
and through the popular press and social media.   
 
Time-line of activities 
 
Date / Period Description of research activity 
20/4/17 – 21/10/2017  Identification of methods  
Selection of working group 
Preliminary work – Update literature review. 
- Preliminary reading for working group.  
Between 21/10/2017 – 
21/12/2017 




Delphi Method/ Completion of staged questionnaires by panellists 
28/02/2018-  
28/03/2018 
Analysis of data 
 
 
28/03/18 - 28/05/18 Write up of report/ submission for publication 
10/10/18 - 31/12/18 Publication of report, and dissemination 











Contributors AM, PK,LG, IRM and NM identified the method and existing Delphi 
frameworks to develop this study.  All authors will contribute to the development of 
outline study design, and the conduct of the study.  
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AM- Primary author of recently systematically conducted scoping review 
PK- Nominated executive board member, International Society PA for Health 
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KB/ JD- Director/ Deputy Director- Golf Development, the Royal and Ancient.  




























 Appendix 14. International Consensus on Golf and Health. Full Search Strategy. 
 
Searching protocol – electronic databases 
 Consensus Statement- Golf and Health 
 
Step 1 (September 2015) 
 
SPORT Discus 
1st search: from 1900, all articles, all languages 




Search for: Golf AND health AND review 
Hits: 56, of which 11 relevant studies identified 
 
Google Advanced 
1st search: Golf AND health AND review 
Hits:487,000 
First 200 articles reviewed for relevance, 15 appeared relevant 
 
Reference section of useful studies reviewed.   
 
 
Step 2 (September 2015) 
 
The main category – terms are:  
 
3. Golf  
Plus/minus 




1 st search: from 1900, all articles, all languages 




2nd search: from 1900, all articles excluding magazine, all languages 
Search for: Golf AND health OR illness OR injur* OR fitness OR mortality OR morbidity 
Hits: 744  
 
 
Web of Science 
 
1 st search: from 1900, all articles, all languages, 









1 st search from 1900, all articles, all languages 
Search for: Golf 
Topics 





1st search : from 1900, all articles, all languages 
Search for: Golf 






1st search: from 1900, articles and patents, include citations  
Search for: Golf AND health OR illness OR injury OR fitness OR mortality OR morbidity 
Hits: 154000, >too many 
 
2nd Search:from 1900, articles and patents, include citations 




Initial databases search 
 
Hits: 3963 before duplicates 







Google (advanced search) 
 
1st search: from 1900, all articles, all languages 
Search for: Golf AND health OR illness OR injury OR fitness OR mortality OR morbidity AND 
specify URL from World Golf Foundation OR Royal and Ancient OR Faculty of Sports and 





1st search: from 1900, all articles, all languages 
Search for: Golf AND health OR illness OR injury OR fitness OR mortality OR morbidity 
 
Cochrane trials (Marshall) 
 
1st search  






World Scientific conference on golf 
 
Hand search of 2014 World Scientific Conference on Golf conference proceedings 
1st search: xxx articles 
 
 
Step 3- updated search to cover period from end of scoping review search to present 
day (September 2015 to July 2017) 
 
The main category – terms are:  
 
1. Golf  
Plus/minus 




1st search: from Sept 2015 to July 2017, all articles excluding magazines, all languages 
Search for: Golf AND health OR illness OR injur* OR fitness OR mortality OR morbidity 
excluding magazines 
 
Web of Science 
 
1st search: from Sept 2015 to July 2017, all articles, all languages, 





1st search from Sept 2015 to July 2017, all articles, all languages 







1st search from Sept 2015 to July 2017 , all articles, all languages 
Search for: Golf 







1st Search: from Sept 2015 to July 2017   , articles and patents, include citations 




Initial databases search 
 
Hits:  before duplicates 







Google (advanced search) 
 
1st search: from Sept 2015 to July 2017, all articles, all languages 
Search for: Golf AND health OR illness OR injury OR fitness OR mortality OR morbidity AND 
specify URL from World Golf Foundation OR Royal and Ancient OR Faculty of Sports and 





1st search: from Sept 2015 to July 2017, all articles, all languages 
Search for: Golf AND health OR illness OR injury OR fitness OR mortality OR morbidity 
 
Cochrane trials  
 
1st search  




World Scientific conference on golf 
 
Hand search of 2016 World Scientific Conference on Golf conference proceedings 





























Appendix 15. International Consensus on Golf and Health. Supplementary file. Expert 
Panel members 
 
Expert Panel members  
Dr Daryll Archibald. Lecturer. Public Health. LaTrobe University. Melbourne.  
Prof Wade Aubry. Professor of Medicine, and core faculty Institute for Health Policy Studies, 
University of California.  
Tony Bennett. Director. European Disabled Golf Association.  
Anthony Blackburn. Founder. Golf in Society, United Kingdom.  
Dr Stuart Biddle. Professor of Physical Activity for Health. University of Southern 
Queensland.  
Glenn Cundari. Lead Organiser. 2018 World Scientific Congress of Golf. Technical Director, 
Professional Golf Association of Canada.  
Jackie Davidson. Deputy Director of Golf Development. R&A. St Andrews.  
Dr Jose Antonia Doniare. Chief Medical Officer. Royal Spanish Golf Federation. Madrid.  
Dr Charlie Foster. President, International Society of Physical Activity for Health.  
Prof Liz Grant. Director Global Health Academy and Assistant Principal for Global Health, 
University of Edinburgh.  
Dr Roger Hawkes. Executive Director, Golf and Health. World Golf Foundation, St 
Augustine, Florida. Member International Golf Federation medical committee.  
Dr Tom Hospel. Chief Medical Officer for the Professional Golf Association Tour, and the 
United States Golf Association.  
Dr Prakash Jayabalan. Physician Scientist. Shirley Ryan Ability Lab, and Assistant 
Professor, North-western University, Chicago.  
Val Melvin. International level golf player, and golf industry leader.  
Dr Andrew Murray. Consultant in Sports Medicine, University of Edinburgh. Chief Medical 
Officer, European Tour Golf.  
Prof. Nanette Mutrie. Policy Advisor, Scottish Government and Director of Physical Activity 
for Health Research Centre, University of Edinburgh.  
Ian Randell. Chief Executive. Professional Golf Association of Europe.  
Dr George Salem. Associate Professor/Director, Anatomical Sciences, University of 
Southern California.  
Dr Kevin Scheepers. Consultant in Sports Medicine and General Practice. Managed Health. 
Johannesburg.  
Dr Dinesh Sirisena. Sports and Exercise Medicine consultant. Khoo Tech Puat Hospital, 
Singapore.  
Jason Stanton. Operations Director. MyTime Active. United Kingdom.  
Bradley Stenner. Lecturer. School of Health Sciences. University of South Australia. 
Prof Maria Stokes OBE. Professor of Musculoskeletal Rehabilitation, University of 
Southampton.  
Frank Thomas. Founder, Frankly Golf. Former Technical Director, United States Golf 
Association.  















Appendix 16. Final consensus statements, and detailed levels of agreement  
 
DOMAIN 1: GOLF’S ASSOCIATIONS WITH HEALTH AND MECHANISMS 
 






















DOMAIN 2: CORRELATES, DETERMINANTS, DIVERSITY AND SUSTAINABILITY 
 















DOMAIN 3: INTERVENTIONS AND KNOWLEDGE TRANSFER 
 





































Appendix 17. Updated status of research priorities identified in 2016 Scoping Review. 
(Published in Consensus as Appendix 1, reproduced with permission).  
 
Research Priority relating to 
Golf and Health 
2016 Comment from Scoping 
Review (Murray et al 2016) 
Activity 2016-2018 
Mental health and illness. 
 
Physical activity has an 
overall positive impact on 
wellness, and mental ill 
health, but robust, controlled 
studies with objective 
measures are required in 
relation to golf.   
Weight of evidence low. 
 
Randomised Control Trials.  
Completed. Golf and cognitive decline. 
Shimada 2018  
 
Underway. Golf and dementia. Hewson et 
al.  
 
Cross Sectional.  
Completed. Golf and mental well-being. UK 
Active 2018. 
 
Further detailed research proposals in 
Australia, France and the UK have been 
submitted for funding or have been funded.  
Systematic reviews relating 
to golf and health. 
 
To explore cause and effect 
nature of the relationships 
described. 
Further research to support these reviews 
required.  
 
Systematic review of injuries in 
professionals completed (Robinson et al 
2018) 
Muscle strengthening/ 
strength and balance/ 
musculoskeletal benefits 
Research on the contribution 
of golf to muscle 
strengthening/ strength and 
balance, and potential effects 
in relation to osteoporosis 
and osteoarthritis could be 
important to golfers, 
practitioners and policy 
makers looking to provide 
advice to patients and 
populations.   
Completed 
Small interventional (DuBois et al 2018,) 
and cross-sectional (Stockdale et al 2017) 
studies have been conducted.   
 
Underway 
Research funding has been secured by the 
Golf and Health team to asses strength and 










Research is needed 
exploring how health effects/ 
relationships differ between 
golf played while riding a golf-
cart, and golf played walking 
the course.  
Weight of evidence low. 
Cross-sectional (Completed, being written 
up) 
Golf-carts versus walking distance, energy 
expenditure. Exercise intensity. Jayabalan 
2018.  
 
Golf carts and utility for Osteo-arthritis. 
Jayabalan 2018.  
Golf Spectating Research assessing useful 
physical activity accrued 
spectating is required. 
Opportunities exist to shape 
health behaviours amongst 
spectators both on course, 
and in daily life using the 
experience as a ‘teachable 
moment’. 
Knowledge gap. 
Cross-sectional (completed)Spectators rate 
physical activity as important reason for 
spectating. 
Spectators gain HEPA while spectating 
( Murray 2017) 
 
Receiving PA messaging at golf 
tournaments can influence subsequent 
attitudes and behaviours re PA. (Murray et 
al 2019) 
 
Health behaviour change. Research is needed 
addressing how golfers and 
potential golfers can be 
influenced to take part and 
maintain golfing activity, and 
investigating and improving 
knowledge and behaviours 
related to golf injuries, 
illnesses and accidents. 
Weight of evidence low. 
All completed. 
Consensus.  
Provision of action plans for golfers, the 




Golf on referral studies (UK Active 2018, 
and other unpublished.) 




Receiving PA messaging at golf 
tournaments can influence subsequent 
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attitudes and behaviours re PA. (Murray et 
al 2019) 
 
Understanding behaviours.  
Why older adults golf? (Stenner 2016, and 




Research investigating cost 
savings to health and other 
services associated with golf, 
and opportunities to make 
golf more accessible and 
affordable for all will inform 
policy. 
Weight of evidence low. 
Cross-sectional data with basic economic 
analysis (UK Active 2018) 
 
Commitment by global golfing bodies 
regarding improved access for women and 
girls, those with disabilities, and those new 
to the sport 
Specific populations.                        Research addressing 
associations between golf 
and health in a) disabled and 
b) older adult populations 
may highlight specific 
benefits/ dis-benefits. 
Weight of evidence low.  
Children/ youth 




Cross sectional- Why older adults play golf. 
(Stenner 2016) 
 
Longitudinal/ RCT- Mental and Physical 
health. Older adults. Golf. Funded research 
in Australia, USA, and UK 
 
Disability 
29 national organisations commit to 
developing golf in players with disability. 
Research collaborations and opportunities 
identified. 
Integration of elite disability players into a 





Appendix 18. Scoping review. Uptake from social media and media captured by 
publishing journal.  
 
Image 1. Capture of 99 news stories, and examples.  
 
 










Appendix 19. Scoping Review, example of uptake use and impact. UK Parliament.  
 
EARLY DAY MOTION. October 2016.  
GOLF AND HEALTH 
That this House notes with interest and welcomes a scientific review relating to golf and 
health.  This study outlines that while the 55 million golfers worldwide may not win the Ryder 
Cup, or indeed the Open Championship, they can gain the same benefits the players obtain 
through golf including better physical and mental health outcomes and likely longer 
life.  Moreover, this review conducted by the University of Edinburgh, and published in the 
British Journal of Sports Medicine, the number one ranked sports journal worldwide 
highlights golf can provide moderate intensity physical activity, which is advocated by the 
World Health Organisation, and our four home nations Chief Medical Officers.  This report is 
being widely shared by player ambassadors such as Annika Sorenstam , Gary Player, 
Padraig Harrington as well as members of our European and United States Ryder Cup 
teams.  This house looks forward to widely sharing the health benefits of golf which can be 
played from 4 years old to 104, considering its implications, and hearing of future research 
from this group.  This house further welcomes the collaborative approach highlighted thus far 
by the World Golf Foundation, the R&A, PGAs of Europe, the European Tour, and the 


























Appendix 20. Uptake, use and impact. Spectator Health. Press release and examples 
of press activity 
Press release from University of Edinburgh re spectator health observational paper. 
 
Better health is par for the course for golf fans, study shows 
Golf fans may be among the fittest of all sporting spectators, a new study suggests. 
Most people who attend golf events exceed recommended daily step counts, researchers 
found. 
A survey of spectators at last year’s Paul Lawrie Match Play event at Archerfield Links, East 
Lothian, found that they averaged about 11,500 steps per day. 
Male spectators took about 1800 more steps each day than women, according to pedometer 
data, the study found.  
Of those surveyed, 60 per cent said they would like to be more physically active. 
Step-count data 
The study, published ahead of this week’s Ricoh Women’s British Open at Kingsbarns, is the 
first to use step-count data to assess golf spectators’ physical activity. 
Health and golf bodies may wish to further promote the benefits of spectating, researchers 
from the University of Edinburgh suggest.  
Their findings could encourage a wider audience to enjoy the health benefits of golf 
spectating, researchers say.  
Health benefits 
Researchers and policy-makers agree that regular physical activity can improve mental 
health, physical health and life expectancy for people of all ages and backgrounds.  
More than 10 million people spectate at golf tournaments each year, with the opportunity to 
improve their health while watching their sporting heroes. 
The survey also found that spectators rate exercise and physical activity as important 
reasons for attending golf tournaments.  
Fans also say attending events allows them to enjoy being in the fresh air, spending time 
with friends and family and watching star players.  
Golf playing and spectating is particularly popular in middle aged and older adults in North 
America, Europe and Asia. This demographic typically has lower levels of physical activity 
compared with younger adults and children.   
Anecdotal evidence found that spectators at the 2014 Ryder Cup at Gleneagles collectively 
walked a distance equal to four times around the world. Fans at China’s Shenzhen 
International in 2016 walked the equivalent length of the Great Wall seven times. 
The health benefits for spectators at tournaments may vary depending on weather 
conditions, culture, types of tournament and golf course terrain. 
The study, published in the British Journal of Sports Medicine, and BMJ Open Sports and 
Exercise Medicine is part of the Golf & Health Project, which is led by the World Golf 
Foundation. The initiative aims to increase the understanding of golf in health and wellbeing. 
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Walking is one of the best things you can do for your health, adding years to life, and 
increasing health and happiness.  These pilot findings show that golf spectators can gain 
physical activity which could benefit their health- while watching top quality sport at close 
quarters. 
Dr Andrew Murray Physical Activity for Health Research Centre, the University of Edinburgh 
It is great to hear that the work we are doing to promote active spectating at events like the 
Ryder Cup, the Shenzhen International and the Paul Lawrie Match Play is being backed up 
by this research. 
 
 

















Image 2. Example of content on British Broadcasting Corporation (BBC) website also 




















Appendix 21. Uptake, use and impact. Spectator Health. UK Parliamentary support 
and Early Day Motion.  
UK Parliament Hails Health Benefits For Golf Spectators 
 
 
Members of Parliament have hailed the potential health benefits of spectating at golf 
events. 
A motion has been tabled in the House of Commons welcoming recent research into the 
potential health benefits to spectators across the world. A study by Professor Nanette 
Mutrie, Dr Andrew Murray and colleagues, published in the British Journal of Sports 
Medicine, showed that spectators take an average of over 11,000 steps while walking the 
course. 
This study builds on a range of research conducted by Golf & Health, a project that has brought 
together golf organisations from across the world, and which aims to raise awareness of the 
health benefits that golf can deliver to people of all ages and backgrounds. 
The motion “encourages others to make the most of the associated health benefits UK-held 
tournaments held by the Royal and Ancient (The R&A), the European Tours and the PGAs of 
Europe offer”. 
Tabling the motion was All-Party Parliamentary Golf Group Co-Chair and Member of 
Parliament for North East Fife, Stephen Gethins MP. He said “this latest research from the 
Golf and Health project into the health benefits to golf spectators is very welcome. Golf clearly 
has overall health benefits for participants, but the potential for health-enhancing physical 
activity for golf spectators is unique in sport.” 
“This research shows that those attending golf tournaments across the UK can enjoy health 
benefits from walking the course with their sporting heroes, and I hope that more people will 
be encouraged to do so. I look forward to continuing to work closely with the Golf and Health 
Project, and with all Members of the All-Party Parliamentary Golf Group, to ensure that health 
benefits to both participants and spectators are clear to policymakers.” 
 
The full text of the motion is as follows: 
 
Early day motion 362 – POTENTIAL HEALTH BENEFITS OF SPECTATING AT GOLF 
EVENTS 
That this House welcomes the recent publication of scientific papers relating to the potential 
health benefits to the world’s over-10 million spectators attending golf tournaments; notes a 
recent study by Professor Nanette Mutrie, Dr Andrew Murray and colleagues published in 
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the British Journal of Sports Medicine which showed that spectators take an average of over 
11,000 steps while walking the course and, as well as observing leading players in this fashion, 
are more likely to have an active interest in gaining physical activity and spending time with 
their families; further notes this builds on a review conducted by the University of Edinburgh 
and published 2016 in the British Journal of Sports Medicine which highlighted that golf can 
provide moderate intensity physical activity as advocated by the World Health Organisation 
and the UK’s four chief medical officers; is pleased that these reports are being widely shared 
by player ambassadors such as Annika Sorenstam, Gary Player, Padraig Harrington as 
well as current world number one So Yeon Ryu; encourages others to read these reports and 
consider their implications; looks forward to future research in this area; further encourages 
others to make the most of the associated health benefits UK-held tournaments held by The 
Royal & Ancient Golf Club of St Andrews (The R&A), the European Tour and the PGAs of 
Europe offer; and further welcomes the the collaborative approach of the World Golf 
Foundation, The R&A, PGAs of Europe, the European Tour, Paths for All and the Universities 




































Appendix 22. Uptake, use and impact. Spectator Health. Examples of implementation 
at The Open Championship, Solheim Cup, and Women’s British Open.   
 
 




















Appendix 23. Uptake, use and impact. Consensus. Report of press activity by Dr 
Jonathon Greenspan.  
 
 
Report on global press coverage for the International Consensus Statement on Golf 
and Health 2018 for The R&A and World Golf Foundation 
 
Dr Jonathon Greenspan 
 
Introduction:  
On September 23, the British Journal of Sports Medicine (BJSM) published the 2018 
International Consensus Statement on Golf and Health (ICS), compiled from 25 experts on 
sports medicine, public health and golf. Due to the global nature of both the game and 
medical research, the publication has had extensive worldwide coverage, both in traditional 
media (particularly print, TV and radio) and web-based sources. In this report, the global 




The search was completed over a several week period up to December 12th 2018, 
using online search engines in English with limited searches in Spanish and French. In 
addition, further press coverage was identified using the Altmetric.com function embedded 
within the BJSM article.  
 
Data: 
As of December 11th  2018, the BJSM International Consensus on Golf and Health 
article had been reported by 139 different media sources across the globe. Of these, 128 
were in English, 9 in Spanish and 2 in French. Coverage on the ICS had been based in 18 
countries, displayed in Figure 1, below (a complete list of the countries can be found within 
Appendix A): 
 




Additionally, while the countries of origin for the media coverage is shown above, 
many of the media sources had coverage regions beyond their borders. For example, 
Channel News Asia is based in Singapore, however they have offices and distribution across 
more than 20 countries in Asia where their report could potentially have been read. The total 
potential coverage regions for the media sources reporting on the ICS currently totals 64 




Figure 2: Map illustrating global coverage of the ICS including potential media coverage 
regions. 
 
The ICS coverage can be further stratified by type of media (traditional vs online) and 
further divided by which media format was used and if the media was golf-based or general 
news. 
 




Online news (many of which also Print) 117 
TV and Online combination 4 
Golf media 33 
Non-golf media 106 
 
Countries with traditional media coverage all had online coverage of the ICS. 
Statistics on viewership for each online source were not readily available. However, using an 
online traffic monitoring website (Similarweb.com), it was possible to obtain the approximate 
site traffic to some sources’ homepage/ domain in the month of November 2018 for 62 of the 
257 
 
English-language sites (58.5%), with data more readily available for large national sources. 
In total, a cumulative traffic of just over 1.8 billion visits were performed across the 
homepages of English-language websites reporting on the ICS. Notable news sources 
include NDTV (based in India with an online readership of 181M), Channel News Asia 
(based in Singapore with an online readership of 149M in November), the Mail Online 
(based in UK with 276M visitors in November) and MSN (based in the US with 854M 
visitors in November). Golf-specific media domains (not including general sports media) 
had a cumulative online traffic of almost 16.1M in November 2018. 
 Between publication and November 30th 2018, the ICS was downloaded from the 
BJSM website 5085 times, in the top 5% of articles. The abstract was viewed 5119 times 
during this same period. There were no published responses on the BJSM at the time of 
search. 
 
Discussion and conclusions: 
It is apparent from the data that the ICS has had widespread global coverage with 
media coverage in 6 continents. The coverage of the ICS on television in major markets (the 
metropolitan areas of New York, London, Miami, San Antonio and Philadelphia alone 
represent a population of approximately 48M people) and on radio (such as BBC Radio 
Scotland during prime rush hour and BBC Sportsweek Online) cannot be understated. 
Additionally, the sharing of the ICS on social media, by well-known sources such as Gary 
Player, Annika Sorenstam, BASEM and others would have significantly increased readership 
in addition to traditional and online reporting (Player and Sorenstam have over 500 000 
followers between them).  
A small concern was the relatively high proportion of online sources being golf 
specific (30%), which could potentially indicate that while the information dissemination was 
widespread amongst the golfing community, the ICS could possibly have had less of an 
effect on non-golfers starting the sport for health benefits.  
Further searches are warranted in 3-6 months (and in more languages) to assess if 
the information contained in the ICS is still being disseminated and if golf participation is up. 
In future it could also be worth assessing the effect of social media on the spread of the ICS 
and its information. Overall, early indications are very supportive of strong potential global 
coverage of the ICS with potential website traffic of the sources reporting on it in excess of 
1.8 billion visits a month. Whilst there would likely be significant overlap between sources in 





List of countries where news/ media coverage of the ICS was based, excluding global or 
regional sources: 










































Appendix 24. Uptake and use. Consensus statement. Examples of social media 
interaction.  
 
Includes major broadcasters, multiple major champions both female and male, Ministers for 
Public Health, National Golf Federations, the World Golf Foundation Chief Executive, leading 
doctors, and academic journals.  
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